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Havine brought the first volume of this Journal to a conclu- 
sion, the Editors take this opportunity again to call the attention 
of the public to their undertaking. ‘They are more than ever 
convinced of the importance of their plan and of the extent 
to which, if properly conducted, it is capable of being made 
useful. The scientific labours of European philosophers are 
made known to the world from so many different quarters, their 
productions are spread over so wide a surface, are scattered 
among so great a number of Journals and volumes of Transac- | 
tions, and the valuable are so connected and mingled with the iis ; 
worthless, that it is very difficult for individuals in America, ey 
except under uncommon advantages. to get a complete view 
of the progress of science and the arts. The expense of im- 
portation is so great that few persons can consistently afford to 
procure for their own use even one of the foreign Journals. 
{t is only in public libraries, Atheneums, &c. that complete 
series of them are to be looked. for, and it is unnecessary to say. 
how small a proportion of the reading population have either 
leisure or opportunity to avail themselves of establishments of 
this nature. 


The principal object of the Editors has been to present in ae 
their publication, whatever was useful or interesting among the Y 
contents of the European periodical works, either in the lan- eh | 
guage of the authors themselves, or in a more condensed and ‘ 


abridged form in their own. But as they have wished to make a 
it as complete a record as possible of the state of science in 
America as well as in Europe, they have by no means confined 
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themselves to selections from foreign works. The pages of 


this volume will be found to contain a very considerable num- 
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ber of original articles, relating principally to American sci- 
ence. In fact, the quantity of matter expressly written for 
this Journal, either original or compiled, is very little less, in 
proporton than is contained in most of the European Journals 
of Science. 

‘The limited means which the Editors felt themselves author- 
ized to risk upon this undertaking and the uncertainty of the 
degree of support they should meet with, have prevented 


them from procuring so abundant and prompt a supply of 


Kuropean publications as they wished. ‘The embarrassment 
they have laboured under in this particular has been consider- 
able, and they are confident that their Journal is capable of 
being made far more valuable than it has been, should public 
patronage be sufficient to enable them to devote the necessary 
funds to this object. 

The patronage they have received in this immediate neigh- 
hourhood, has been flattering, and. has been of itself nearly suf- 
ficient to meet the necessary expenses of the work. But at a 
distance, little progress has been made—the subscription has 
advanced slowly, if at all, and without a more extensive 
support, it is impossible that the work should become so inter- 
esting or so useful, as it is capable of being made, While, 
therefore, it is their intention, at all events, to proceed with a 
second volume. of the Journal, they solicit the attention and 
patronage of their countrymen in order that they may be 
enabled to make it more worthy of public favour and more 


deserving of encouragement. 


Boston, May 1st. 1824. 





ee Se ee 


WRDiaunien 


ee ee ee 4 


f 
4 
i] 
Fi] 
: 
| 
| 
| 
' 
i 
F 





Li oA tot 


3 
a 





( 97 ) 


Art. XII].—Remarks on the Insensibility of the Eye to certain 
Colours. By Joun Burrer, M.D., F.L.S., M.W.S. 
&c. &c.; Resident Physician at Plymouth. In a Letter 
to Dr. Brewster. [Edin. Phil. Jour.] 


My Dear Sir, 

Kyowine how much you have directed your attention to 
the subject of optics, and that every variation connected with 
the ordinary phenomena of vision is interesting to you, I 
transmit, without farther apology, the particulars of the fol- 
lowing case, which my friend, Dr Tucker of Ashburton, 
Devon, has lately made known to me in the instance of his 
own son: About two years ago, Mr Robert Tucker, who is 
now aged 19, and the eldest member of a family of four chil- 
dren, discovered that he was unable to distinguish several of 
the primitive colours from each other. He was employed in 
making an artificial fly for fishing, intending to have con- 
structed the body of the fly with silk of an orange colour, 
whereas he used that ofa green. When the error was pointed 
out to him by his younger brother, he could not believe it, 
until it was confirmed by other persons. ‘Threads of orange 
and green silk were then twisted round his finger, and he 
could not perceive any difference in them, but thought them 
to be the same coloured thread twistea several times. This 
circumstance led toa trial of his powers for distinguishing 
other colours, and the following are the results which have 
been ascertained, taken correctly by frequent repetition, and 
confirmed by the trials made in my presence. Many of the 
leading or primitive colours, he neither knows when they are 
shown, nor remembers after they have been pointed out 
to him. Certain colours are confounded with each other. 
Orange he calls green, and green colours orange ; red he con- 
siders as brown, and brown as red; blue silk looks to him 
like pink, and pink of a light blue colour; indigo is described 
as purple. The seven prismatic colours seen in the Spectrum, 
are described in the following manner: 


CoLours. Coxovrs. 
1. Red, mistaken for - = - = = = = = + = Brown. 
2. Orange, - 5 2 2 ee = ee ee ee) 6 Green. 
3. Yellow, generally known, but sometimes taken for Orange. 
4. Green, mistaken for - - - - - - - = = = Orange. 
5. Blue, - 2 eo te ee ee ee ee ee) 6Pink. 

6. Indigo, - = - - - = = = = = = + = = Purple. 
7. Violet, - - - = -+ = = = © = = - Purple. 


13. 
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So that the yellow colour alone is known to acertainty. The 
colours were shown to him on silk, on feathers, and in Syme’s 
book of colours, with uniform result. Red and brown colours 
appear the same, as well as green and orange, blue and pink, 
and indigo and purple. With the exception of black or 
white objects, which he seldom mistakes, all colours are by 
him divided into three classes, viz. 


Class Ist, includes red and brown. 
2d, blue, pink, indigo, violet, and purple. 
3d, green and orange colours. 


He can generally say, with certainty, to which of these 
three classes any colour belongs, but he mistakes one colour 
for another. A difference in the shades of green he can dis- 
tinguish, though not the green colour itself from the orange. 
Soldiers’ scarlet coats appear red. Grass looks green.* 
The colours of horses are quite unknown to him, except a 
white or black horse. A bay, achesnut, and a brown horse, 
is described of the same colour. ‘The colours of the rainbow 
or of the moon, appear nearly the same, being twofold; at 
least, two distinct colours only are seen, which he calls yellow 
and blue. A blue coat, however, he can distinguish from a 
black, but this circumstance may be owing to the metal but- 
tons in the one coat, and not in the other; and a yellow vest 
is always known to him. By day, he called carmine red, 
lake red, and crimson red, purple, in Werner’s book of colours 
by Syme; but by candle-light this error was detected, and 
the colours were called red with a tinge of blue. Black, 
which is the negation of all colour, could not be distinguished 
by him from a bottle-green colour, in one instance, though 
the difference was quite obvious to myself. Black, white, 
and yellow bodies are, however, recognised with tolerable 
certainty ; though the shades of white, which again js but the 
beam of all colours, are not distinguishable. ‘The shades of 
green can be distinguished from each other, as already stated, 
though none of them are known from orange. Duck-green, 
he called a red, and sap-green, an orange colour. If he 
closed one eye and looked with the other, the results were 
not altered. His health has been good. ‘This defect has 
not sprung from disease, it bears no relation to nyctalopia 





*It is remarkable that green, which is the softest of colours, and com- 
posed of yellow and blue, should be mistaken for orange on every substance 
except on grass. 
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or amaurosis only in its probable seat; it is natural, not 
morbid. 

Description of Eyes—Mr R. Tucker’s eyes appear to be 
very well formed, being oblate spheroids with cornea, neither 
remarkably convex nor flat. [rides light ash-colour. His 
vision is exceedingly acute. It has been frequently exem- 
plified in finding bird’s nests, in shooting small birds, and in 
reading minute print at a short or long distance. Light ap- 
pears to him as light. He sees the forms of surrounding 
objects like other people at noon-day, in the twilight, and at 
night. In short, his sight is remarkably good in any light or 
atany distance. His grandfather, on his mother’s side, seems 
not to have possessed the faculty of distinguishing colours 
with accuracy. | 

General Remarks.—Physiologists may speculate in opinion, 
whether or not this deficiency in the faculty of perceiving 
colours, as exemplified in the instance of Mr R. Tucker, de- 
pended on the eye as the instrument and organ of vision, or 
on the sensorium to which all impressions made on the retina 
of the eye are referred, and in which the faculty or power of 
discriminating colours is supposed to reside. Vision, re- 
garded as a sensation, is only one medium of communication, 
which the brain or common sensorium has with the external 
world. The other senses afford other media. Ifan eye sees 
objects clearly, distinctly, and quickly, vision cannot be con- 
sidered defective. ‘The faculty, whatever it may be, where- 
soever it resides, of discriminating the diflerences between 
different objects, certainly is not confined to the eye. The 
eye is but an optical instrument, serving to the purposes of 
vision ; the judgment exercised upon the visual sensations, is 
an after process, and resides not in the eye. Still, however, 
the construction of the visual organ, modifies the appearances 
of objects presented to it. All eyes do not see equally well 
in the same light. Nevertheless, there is a standard of vision 
which we call common. A difference in the vision of eyes 
depends, not unfrequently, on the colours of the iris and tape- 
tum. In Albinos, the iris isred. They cannot see distinctly 
in the day time, because the red rays of the sun are possibly 
reflected, while the rest may be absorbed. It is probable 
that the red rays may be reflected from the iris when most 
closed, in Albinos, because in them there is a deficiency in 
the pigmentum nigrum or black coating, which covers the cho- 
roid tunic, and which being wanting, allows the rays to be 
more reflected and less absorbed than they are in human 
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eyes generally, Hence the pupil js almost closed in Albinos. 
Red, we know, strikes the eyes most forcibly, as it is the least 
retrangible colour. In optics, it is proved that red bodies 
reflect the red rays, while they absorb the rest, and green 
colours reflect green rays, and possibly the blue and yellow, 
but absorb the rest. Still, however, the consciousness of 


colours does not depend on the colour of the iris, because one 


person having a dark iris, and another a light grey, can dis- 
tinguish colours equally well; nor on the tapetum, by the 
same rule, though the use of this coloured matter in the eye, 
is not yet well made out. Herbivorous animals, as the ox, 
are supposed to have the tapetum in their eyes of a greener 
colour than carnivorous animals, in order to reflect the green 
colour of the pasturage: but this explanation, given by Monro 
primus, does not hold good, for the hare, whose tapetum is of 
a brownish chocolate, and the stag, which has a silvery blue 


- tapetum inclining to a violet, is equally herbivorous with the 


ox. In man and apes, the tapetum is of a brown or blackish 
colour; in hares, rabbits, and pigs, it is of a brownish choco- 
late. ‘The ox has the tapetum -of a fine green-gilt colour, 
changing to a celestial blue; the horse, goat, and stag, of a 
silvery-blue changing to a violet; the sheep of a pale gilt- 
green, sometimes bluish; the lion, cat, bear, and dolphin, 
have it of a yellowish-gilt pale; the dog, wolf, and badger, of 
a pure white, bordering on blue. ‘The use of the tapetum and 
of the pigmentum nigrum, can scarcely be said to be known. 
We can only infer, that the tapetum, if white, might reflect all 
the rays and absorb none, and if black, as in man, it should 
absorb all the rays and reflect none. “Il est difficile,” says 
Cuvier, “ de soupconner usage d’une tache si eclatante dans 
un lieu si peu visible, Monro et d’ autres avant lui, ont cru 
que le tapis du boeuf est vert, pour lui representer plus vive- 
ment la couleur de son aliment naturel; mais cette explica- 
tion ne convient pas aux autres especes.” Cuvier, Lecons 
d’Anat. Comp. tom. n. 402. Birds and fishes may perceive 
colours as well as animals, though they have no tapetum. 
The vision of man is regarded the most perfect, and defec- 
tive vision in old people, is sometimes produced by a defi- 
ciency of the black paint. These considerations do not, how- 
ever, lead us to suppose, that the faculty of distinguishing the 
harmony of colours depends on the eye, any more than the 
concord of sounds does on the ear. The eye and the ear 
can be regarded: only as instruments for bringing the senso- 
rium, or thinking principle of man and animals, acquainted with 
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whatever is visible or audible. The faculty, therefore, must 
reside elsewhere. Quickness of vision never made a Newton, 
nor delicacy of hearing a Handel, nor fineness of touch a 
Reynolds, nor acuteness of smelling a Davy, nor accuracy 
of taste any philosopher whatever. For all that man sees, 
hears, touches, smells, and tastes, constitutes only a specific 
difference in his sensations. ‘These several sensations are 
compared, judged of, and distinguished from each other, by 
some internal principle which does not reside in the organs 
themselves. It is this principle or discriminating faculty of 
colours which is wanting in Mr R. ‘Tucker. Pressure made 
on the optic or auditory nerves entering the brain, will para- 
lyse these organs which can neither see nor hear, unless their 
communication with the brain be preserved. Amaurosis 
sometimes arises from disease in the brain, and deafness from 
a similar cause. ‘The brain is the sensitive centre which 
feels all the sensations of light, sound, odour, and taste. In 
palsy, the latter is often annulled. In the instance of Mr R. 
Tucker, there is no evidence whatever, to lead a person to 
suppose, that defect exists in the functional office of his eyes, 
for his vision is quick above par. Where, therefore, does 
the fault lie? His eyes do their office, but the subsequent 
processes of perceiving, judging of, comparing, and remem- 
bering, (as confined solely to colours, his other faculties being 
perfect,) are deficient. We must seek the explanation, there-. 
fore, in physiological, and not in optical science, for the phe- 
nomena do not depend on the mechanical construction of his 
eyes. Yours, &c. Joun Butrer. 


Observations on the preceding Paper. By Dr Brewster. 


From the facts described in this very interesting paper, Dr 
Butter has concluded, that Mr R. Tucker’s imperfect vision 
of colours has a physiological and not an optical origin; 
and he proceeds in the conclusion of his paper, (which, 
we have omitted,) to fortify this conclusion by the statement, - 
that Mr R. Tucker is particularly defective in the “ organ 
of colours.” 

In giving an account of the case of Mr Dalton, and others, 
whose eyes have an imperfect perception of colours, Dr 
Thomas Young has remarked, (in opposition to Mr Dalton’s 
opinion, that the vitreous humour of his own eye is of a deep 
blue tinge,) that “ it is much more simple to suppose the absence 
or paralysis of those fibres of the retina which are calcwlated 
to perceive red.” 
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With regard to the existence of fibres in the retina, suited 
to the perception of different colours, we have no evidence ; 
but it seems quite sufficient for the explanation of the leading 
facts, to suppose that the retina is insensible to certain 
colours. 

Dr Wollaston, in his interesting paper on sounds inaudible 
to certain ears*, has shown, that ears both of the young and 
old, which are perfect with regard to the generality of sounds, 
may, at the same time, be completely insensible to such as 
are at one or the other extremity of the scale of musical 
notes; and | have lately ascertained, that some eyes which 
perform all the functions of vision in the most perfect man- 
ner, are insensible to certain impressions of highly attenuated 
light, which are quite perceptible to other eyes. Dr Wollas- 
ton has given the most satisfactory explanation of this partial 
insensibility of the tympanum, and I conceive, that the insen- 
sibility of some eyes to weak impressions of light, requires no 
other explanation, than that either from original organization, 
or some accidental cause, the retina of one person may be 
less delicate and less susceptible of luminous impressions than 
the retina of another, without being accompanied with any 
diminution of the powers of vision. If a sound ear, therefore, 
may be deaf to sounds of a certain pitch, without our looking 
for the cause of this in the form of any part of the brain, why 
should we appeal to such an uncertain guide for an explana- 
tion of the analagous phenomenon of the insensibility of the 
eye to certain colours. 


Art. XIV.—Aceount of the recent successful Ascent of Mont 
Blanc, by Mr F. Clissold. (Edin. Phil. Journ.) 


Tue following interesting account} of Mr Clissold’s ascent 
of Mont Blanc, was transmitted to us by our friend Professor 
Pictet, through the hands of Mr Clissold himself, who has ac- 
companied it with some important corrections. 

We are glad to learn, that Mr Clissold has resolved, con- 
trary to his original intention, to draw up a short account 
of his ascent, and we trust he will enter into the minutest 
details on a subject so extremely interesting. Mr Clissold 





* See Boston Journal p. 26. 
t+ Printed in the Bibliotheque Universelle, September, 1822. 


ell tt, elt Te Wi ee net’, att an ie — 





en ill 


~ 
aot cade. 


ae ee bones eed 
Sea BH) - =s WD Aarne terrasse Bis Bitiican 23 ee ene 


bit 


Mr F. Clissold’s successful Ascent of Mont Blanc. 103 


has very handsomely resolved to transmit to professor Pictet, 
any profits that may arise from the publication of his narra- 
tive, for the benefit of the families of the three guides who 
perished in the unsuccessful attempt of 1820. 


“Since the unfortunate ascent in which three guides of 
Chamouny perished, on the 18th of August, 1820, not far from 
the summit of Mont Blanc, being precipitated and buried in 
a cleft by an avalanche of snow, nobody had attempted this 
enterprise, which is as dangerous as it is useless, ull a young 
English gentlemen (Mr F. Clissold) came from London to 
Chamouny with a firm resolution of attempting it. After 
having spent the first half of August at the foot of this formi- 
dable mountain, in expectation of favourable weather, he at 
last executed the ascent, on the 19th of August, with a suc- 
cess, and, above all, a celerity, of which none of the nine 
preceding ascents afford an example. He has transmitted 
some particulars of his expedition, in a letter to his banker, 
who has had the goodness to communicate it to us, and which 
the author himself, whom we have had the satisfaction of 
conversing with more than once, after his return to Geneva, 
has allowed us to insert in our work. 

“ Chamouny, August 27, 1822.—Sir, You have probably 
heard of the success of my ascent of Mont Blanc, of which I 
shall communicate to you some particulars. I left Chamou- 
ny, where | remained fifteen days in expectation of settled 
weather, on Sunday, the 18th, at half past 10 Pp. m., with 
six chosen guides, one of whom was provided with a lan- 
tern.* We ascended, as is usually done, by the mountain 
called De Ja Cote, and reached the summit of it at half past 
three in the morning. After a short halt, we entered, at four 
o’clock, on the Glacier; and, having crossed it without acci- 
dent, reached, at half past seven, the rocks called the Grands 
Mulets, where preceding travellers have generally made ar- 
rangements for passing the night. My plan was different: I 
was ambitious to reach the summit the same day, and to 
remain there during the night, in order to see the day-break 
on the following morning. We therefore continued our 





* Each of these guides carried a weight of 20 lb. in provisions and ob. 
jects of precaution for the ascent. Mr Clissold, either with the design of 
trying his strength, or with the view of inspiring the guides with confidence, 
carried one of these loads during a considerable part of the ascent of the 
mountain De la Cote. 
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march, the most difficult part of which was in the neighbour- 
hood of these same rocks, where we had to climb obliquely 
up a very steep slope of ice, inclined about 45 degrees, in 
which we were obliged to cut with a hatchet a number of 
steps, the missing of one of which would have been certain 
death ; for this slope terminated at an enormous cleft. ‘This 
passage was still worse when we came down again. We 
quitted the Grands Mulets at nine o’clock, and reached at 
two the Grand Plateau, near the Dome du Gouté. We were 
in the region of those masses of snow, which are formed into 
enormous parallelopipedons, called Seracs. Thence, ascend- 
ing to the left, we from time to time proceeded along the edge 
of the clefts, one of which was perhaps the grave of the 
victims of 1820. All the guides, excepting P. M. Favret, and 
myself, were more or less incommoded by the rarefaction of 
the air. ‘Three of them, in particular, who ascended Mont 
Blanc for the first time, lost their strength to such a degree 
that they considerably delayed our progress. If it had not 
been imprudent to separate, I should certainly have reached 
the summit before night. We arrived about seven in the 


‘evening at the Petit Mulet, a rock situated above the Rocher 


Rouge, the nearest to the top of all those that are seen from 
Chamouny. We had reached it at half past six. The Petit - 
Mulet being higher, and to the left, is not visible from below. 
As we had not time to reach the summit before night, we de- 
scended again to the Rocher Rouge, near which we made a 
pit in the snow, four feet deep, five broad, and six long. We 
placed at the bottom some pieces of wood, on which we 
spread a rather thin covering, on which we all seven lay 
down, covered with a slight sheet, which was by no means 
sufficiently large for the purpose. Some blasts of wind, 
which now and then blew into our faces some of the light 
snow drifted from the surface, was a bad omen of the fate 
that awaited us if the wind had risen. We slept, however, 
about four hours. We could not observe the thermometer 
for want of light; but the night was cold enough to produce 
ice in a bottle of hermitage wine, and thoroughly to freeze 
some lemons among our provisions. ‘The right foot of one of 
my guides (David Coutet) was frozen, and also the extremi- 
ties of my own fingers and toes. But these accidents were 
attended with no bad consequences. We left our cold couch 
at four o’clock in the morning. ‘The day was beginning to 
break, and the first rays of the dawn gave a silver tinge to 
the summits, from which we were not far distant. In pro- 
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portion as the sun approached the horizon, the tint changed, 
and became entirely golden when he rose. It formed the 
most striking contrast with the nearly black colour of the 
sky, from which it seemed to be detached. All the difficul- 
ties were now surmounted: we sunk but little in the snow, 
and now and then halted for ashort time totake breathe We 
soon came to the Petit Mulet, which we had visited the day 
before ; and at half past five we were on the summit. We 
began by making the signals agreed on with our friends in 
the plain, who easily distinguished them. 

“This summit is not so limited as it seems to be at a dis- 
tance. It forms asmall plain, nearly horizontal*, which is in 
the shape of a triangle, the base of which is towards Cha- 
mouny ; one side is towards the Allée Blanche, and the other 
towards the passage of Bon-homme. It took me four minutes 
to walk along the perpendicular drawn from the apex of the 
triangie to the base. 

“'The sky was without clouds; the sun, which had risen be- 
low our horizon, deluged with light the region from which it 
seemed to issue, and in the direction of which we could distin- 


 guish nothing. Every where else we perceived a vast num- 


ber of summits, some covered with shining ice, others more 
or less rent and threatening: others, again, of roundish forms, 


and covered with pasture. Jura bounded the horizon in the | 


N. W.; more to the north we saw the lake, but not Geneva. 
To the S. E. the eye penetrated beyond the plains of Lom- 
bardy, as far as the Apennines, which bounded the horizon 
in the form of a blue line, or of the dense fog of a winter’s 
morning. ‘The sun, both at setting the preceding evening, 
and at rising in the morning, seemed more or less enveloped 
in this vapour. I had brought no instrument with me but a 
thermometer. At sun-set the day before, near the Rocher 


Rouge, it was at 26° Fahrenheit. We forgot to observe it | 


when we set out in the morning; but Coutet, who is used to 
making observations at great heights, thinks that the cold ex- 
ceeded 18° Fahrenheit. But on the summit at eight o’clock; 
at the Grands Mulets, the day before, at nine ; and the Grand 
Plateau, the same day, at three; lastly, at the Grands Mu- 
lets the next day (Tuesday, about three in the afternoon);—at 
all those stations the thermometer observed by Coutet, and one 
at four or five feet from the ground, stood at 70° Fahrenheit. 





* About 200 feet fall. (F. C.) 
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106 3 =Mr F. Clissold’s successful Ascent of Mont Blane. 


. agers. our stay on this singular belvedere, some of the 
guides picked up specimens of the highest rocks near the 
summit, which | brought along with me. After stopping 
three hours on the summit, where I felt myself very comfort- 
able, except that I had lost my appetite since leaving the 
Grands Mulets, though the guides had preserved theirs, we 
set out for the purpose of descending. It was half past eight 
o’clock. At eleven, we came to the Grand Plateau, and at 
half past one to the Grands Mulets. When we arrived there, 
we heard something like the rolling of thunder, which was 
nothing but the noise of an enormous avalanche, which was 
seen from the Col de Balme, to cover a part of the space 
which we had crossed in our descent. A few hours sooner, 
and we should have all been enveloped and destroyed. 

“We quitted the Grands Mulets at three o’clock, and at 
half past three were beyond the region of the ice. We ar- 
rived at the Priory of Chamouny at half past seven, after 
an absence of forty-five hours. 

“ We there heard that two English ladies (Mrs and Miss 
Campbell) had passed the Col du Geant, two or three hours 
before we reached the Petit Mulet, and that while we were 
near that rock, they were descending at Cormayeur. - They 


had left Chamouny on Sunday, and spent the night at the 
foot of the rocks of ‘Tacul. In consequence of the ignorance 


of their guides, they met with more difficulties than I expe- 
rienced. They are resolved to attempt, next year, or the 


year following, the ascent of Mont Blanc. 
**] owe so much of my success to Joseph Marie Coutet, 


that I wish to present him with a portable barometer, made 
by your excellent artist M. Gourdon, and I beg that you will 


endeavour to obtain it for him as soon as possible. 
“J am much indebted to you for having procured me the 


acquaintance of M. De Saussure, and the inspection of the 
shoes which his late father wore at the time of his ascent. | 


got mine made upon the very same plan, and they enabled 


me to cross rapidly the Glacier of Boissons, and to pass 
where the guides could not follow me. I walked, indeed, 


with these shoes upon the hardest ice, as if I had been upon 
the solid ground*.” 


* These shoes have the soles sufficiently thick to receive nails of steel, cut 
with a square point, and the other end of which has ascrew, which is fixed 
in the leather, on which rests the base of the pyramid, which forms the 
head ofthe nail. The steel is tempered, and brought back to a straw colour, 
which leaves it almost all its hardness, and renders it less liable to break. 
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The following are the names of my guides: 

Joseph Marie Coutet, the chief. This was his sixth as- 
cent. 

David Coutet, his brother. This was his fourth ascent. 

Pierre Marie Favret, the strongest of them all. ‘This was 
his third ascent. His father formerly ascended with Saussure. 

Jacques Coutet, another brother of Joseph. Wks sien shete 

J. Baptiste Simon. Riles sitesi 

Matthieu Bossnet. =e 


Note by Professor Pictet, on the Specimens from Mont Blane, 


Mr Clissold has had the goodness to show us his specimens, 

andgive us duplicates of the most interesting. 

No. 1. Is ithe fragment of a rock in situ, nearest the sum- 
mit, that is, the highest point of Europe. It is an amorphous 
rock, in which felspar predominates, mixed with a little 
quartz. It is yellow here and there with oxide of iron. 

No. 2. ls a specimen of those rocks with vitreous bubbles 
on the surface, which are commonly found on the Aiguille of 
Gouté, and of which Mr Clissold has brought a great num- 
ber from the summit of Mont Blanc. The one in question is 
composed of a mass of black amphibole (hornblende,) almost 
pure, to which adheres a distinct crystal of felspar. At the 
place where the two substances come in contact, are seen 
three or four globules of black glass, one of which is about a 
line and a half in diameter, and from this runs a slight groove, 
excavated out of the felspar portion of the stone, and in 
which there are small globules of black glass, an effect which 
seems to confirm the opinion of those who attribute these 
fusions to lightning. 

No. 3. Is a small specimen of the same kind of rock, but 
in which the felspar is more disseminated. Two faces of 
the stone are wholly covered with microscopic vitreous glo- 
bules, and one of its two faces, seen with a microscope, ap- 
pears entirely covered with a varnish arising from fusion. 

No. 4. Is a fragment of rock of the Grands Mulets, co- 
vered with small crystals of Adularia, intermixed with Ami- 


anthus*. 


* Mr Clissold, we understand, means to deposit the greater part of the 
specimens in the British museum, and in that of the Geological So- 


ciety. 
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Art. XV.—On certain Elevations of Land, connected with the 
Actions of Volcanoes. By J. Mac Curtocn, M. D., F. R.S. 


Communicated by the author. [Jour. of the Roy. Ins.] 
(Continued from p. 31.) 


I must now proceed to consider the case of the coral islands, 
as offering the same proofs of the elevation of submarine 
strata by the action of volcanic force. ‘These also, which 
appear to be of dates considerably distant, serve to connect 
the catastrophe which generated Italy as it now is, with those 
which, in Pliny’s time, formed the Greek volcanic islands, 
and with the more recent ones, which in our own have pro- 
duced the new islands of Iceland and the Azores. 

The production of the coral islands which are scattered 
over the great Pacific ocean, which endanger the navigation 
of the Indian Archipelago, and which, by their daily increase, 
are ruining that of the Red Sea, is a phenomenon completely 
distinguished from all the others which are objects of geolo- 
gical investigation. By the silent and almost unnoticed ope- 
rations of the minutest animals of creation, the foundations of 
new lands are daily preparing under the ocean. Nor, as in 
the case of other submarine formations, are these operations 
limited to the germs of future and distant continents and 
islands, and destined only for the habitations of races in the 
far remote and merely possible future. In consequence of 
the instincts of these animals, assisted by other causes, which 
will presently be described, the rocks which they form be- 
come elevated above the sea without the necessity of those 
actions which have raised other submarine strata from below. 
Thus daily additions are made to the habitable surface of the 
earth, and islzuds gradually arise in the wastes of the ocean, 
enlarging the dominion of man, and promising to unite the re- 
motest continents in the bonds of mutual intercourse. 

Independently, therefore, of the proofs which some of these 
islands afford, of elevating forces connected with volcanoes 
acting beneath the surface of the earth, the simple fact itself 
forms an interesting and necessary branch of geological in- 
quiry ; and the more so, because it has hitherto experienced 
unaccountable neglect among geologists. It cannot be less 
interesting to study the formation of immense masses of calca- 
reous rock, by living animals, than by the accumulation of 
the spoils of dead ones. It is in many respects even more 
so: no less from the illustration it affords respecting the an- 
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cient calcareous rocks of the globe, than from the tangible 
nature of what, in these analogous cases, is only matter of 
inference, and from the apparent feebleness of the agents 
concerned in the production of these most important effects. 

With respect to all the organic fossils, their chief interest is 
derived from the relations which they bear to the existing 
species, and from the effects which they have on the struc- 
ture of the earth. We are surprised at the immense ac- 
cumulation of shells which form the secondary calcareous 
strata, or which, if they do. .ctually produce these, con- 
tribute most materially to their bulk, as well as to their che- 
mical nature: and, in examining them, we cannot help being 
struck with the immense additions which the solid crust of 
the earth has received from the labours of animals which, 
employed only in forming their own habitations, have, in the 
progress of time, generated mountains; as we may safely 
say, when we examine the enormous strata into which they 
enter as principal and constituent parts. 

Still, however, these do not make that impression on us 
which they ought; because, secing these rocks as we do, 
mixed with others, long deserted by the sea and by their 
former inhabitants, and now divested of all marks of life, and 
except to the eye of a geologist, of all indications of their for- 
mer origin, we are apt to pass them by, and think that the 
surface of the earth might have been nearly the same had 
these animals never existed, or had they remained at the bot- 
tom of that ocean where they lived and died. But when we 
trace this very act in its progress; when we follow with our 
eyes the increments which the land is actually undergoing in 
consequence of the labours of submarine animals, we receive 
a very different impression respecting their importance; and, 
in watching the hourly formation and increase of the coral 
islands, begin to be more sensible of the vast importance of 
this race of beings, and of the immense changes which all 
the marine tribes must have produced on the chemical nature, 
as wellas on the structure and disposition, of the superficial 
or more recent strata. ) 

With respect to the operations of shell-fish, we know that 
they are now forming immense strata under the waters, just 
as they must have done in times long past, and: before they 
could have produced the rocks which we now behold above 
the ocean. Whether these are ever destined to rise above 
the sea, or when that may happen, we cannot even conjecture ; 
although, were we to reason from analogy derived from past 
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events, we should conclude it was probable, unable as we are 
to assign the mode in which such an event is to be brought 
about. Should it happen, new calcareous strata will be 
found on the surface of some future earth, and the fossil re- 
mains of those days will be what were the living species of 


our own. 
But when we examine the operations of the coral animals, 


we find in them that which we cannot in those of the shell- 
fish. Inthe latter we can only infer from observation and 
analogy, that the immense masses of our present calcareous 
strata have been thus produced. We transfer from the bottom 
of the sea those operations which we know to be daily going 
on; and reasoning on them, recur to a time when our lime- 
stones were in the same act of being formed, and were pre- 
paring for future dry land; land to be laid dry by iis own 
elevation, or by the receding of the waters, as geologists shall 
hereafter agree or prove. But there is a perfect and com- 
plete chasm between the two, at least in the case of marine 
strata. In the terrestrial or fresh water ones it is otherwise ; 
as we can follow the marly deposit of a lake till it rises to the 
level of the water, and, gradually excluding it, prepares the 
dry land; an operation of which every country, and our own 
mountainous region as distinctly as any, affords daily proofs 
in the marl deposits, pocencrer fresh soil and peat, that are 
found throughout the Highlands of Scotland. 

In the coral formation, this chasm, even as to the marine 
strata, is filled up. Such is the nature of the animals in this 
case, that instead of spreading their manufactures, if I ma 
use such a word, along the bottom of the ocean, as the shell- 
fish do, and concealing their stupendous works far beneath 
the regions accessible to man, their tendency is to seek the 
surface of the sea. There the huge strata which they pro- 
duce are brought to light, even during their own and our 
existence, and we become acquainted with rocks that may 
be considered as fossil and living at the same time. When 
once the animals have deserted their habitations, when these 
have reached, as they do, above the surface of the water, and 
even far up into dry land, into islands of great extent, they 
must be considered fossil productions, as much as any other 
calcareous strata. | 

It appears that each coral, whatever its species be, is a 
solid calcareous structure, somewhat resembling a vegetable in 
the general progress and increase of its parts, inhabited by 
numerous similar animals, which are precisely the same for 
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each individual coral, but different in the different species. 


Each of these corals may thus be considered as a.colony, the ° 


inhabitants being disposed in minute cells, where they reside 
and carry on the operation of extending their habitations. In 
these operations, however independently each seems to act in 
the production of its own cell, or in the extension of its own 
immediate neighbourhood, the whole are regulated by some 
common mysterious principle, by which they all concur to- 
wards the production of a structure that would rather seem 
to have been directed by one mind. Now nothing very 
analogous to this takes place in the animal creation, except in 
the case of the gregarious insects, that construct a common 
habitation for breeding, such as the bees and theants. In 
these there is a possibility of personal communication; and 
that there is such, is proved by the accurate researches of 
many naturalists. No such communication can take place 
among the coral animals, because each is fixed and rooted to its 
cell, of which it forms a part. It may be considered, indeed, 
that the whole of the colony are parts of the structure which 
they inhabit, just as flowers are of a plant. 

This analogy, is very strongly confirmed by attending to 
the genus vorticella, a soft animal, incapable of construct- 
ing such a habitation as the coral, yet possessing some very 
striking analogies to it. The simple vorticella is independent, 
and swims at liberty; not unaptly resembling, at the same 
time, a flower, or a bud just expanded ; appearing to consist 
of a body resembling a calyx, provided with tentacula, that 
have been compared to staminaor petals. Butif we proceed 
from the simplest vorticella onwards, we find a species which 
is immoveably fixed, by a pedicle of animal fibre, to the spot 
where it was produced, or is at least only capable of floating 
through the water within narrow limits. In further progress, 
two are united by one stem, and at length there are found 
one or more species, in which a single stem produces nume- 
rous ramifications, each of which is terminated by the calyx- 


shaped animal, or flower, if we may so call it. In this case, - 


each animal is partially independent, yet all depend on the 
whole; so that were it not for the demonstration of its being 
of an animal nature, it might be esteemed a vegetable. In 
what way this mutual dependence and co-operation of many 
animals, to produce a common structure, is managed, we can- 
not conjecture: but it might be imagined, did we not know 
the independent and single vorticella, that the ramous one 
was itself but one animal, and that the flowers, or single vor- 
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ticella, were only its parts. The whole dependence presents 
a singular analogy to the vegetable identity, where all the 
leaves and flowers conspire together to produce and propa- 
gate the plant; so as almost to lead us to conclude that there 
was here a perfect gradation from one department of nature 
to the other. | 

This explains the dependence of the coral colony, as far as 
one difficulty can explain another. ‘The only difference con- 
sists in the hardness or softness of the habitation, or tree, if it 
may be socalled. In the vorticella it is a soft animal matter ; 
in the coral it is bony, or stony. And here also even the 
corals present an analogy to those vegetables which, like the 
chara and the coralline, incrust themselves with calcareous 
earth, or to the equisetum, which secretes a siliceous bark. 

To take the inhabitant of the madrepore as an example of 
the animal itself, it may be considered as formed of the shell, 
the head, a centre, and the feet or hands: the latter are very 
numerous, and are divided or split at the extremities, while 
they surround the body of the animal in the form ofa circle. 
Each of these feet or hands embraces a lamella of the star of 
the madrepore, so that they serve both for the construction 
of the shell, and for fixing the animal in it. The pedicle, or 
single part of the hand, appears to be of a muscular nature, 
and is fixed in a cylindrical tube, which is properly the body 
of the animal. Within this is a stellated body, which is sup- 
posed to be the head, quick in its motions; while the rays 
seem to be the tentacula by which it feeds itself. 

The different species of corals engaged in the formation of 
the coral banks are not all known; but some of the genera, 
at least, and a few of the species, have been ascertained. 
The chief of these are madrepore of different kinds; mille- 
pore, among which the cerulea has been discovered; the 
tubipora musica; a caryophyllia, a distichopora, and a coral- 
lina. Astrea, echini, and other animals, living and dying 
on the banks, add to the heap of calcareous matter, without 
being properly concerned in the erection of the structures. 
Frequently also, holothuriz, and other soft worms, are found 
in the reefs, and have, by careless observers, been mistaken 
for the coral animals. 

To describe, or even to enumerate, the different islands and 
rocks which owe their existence to the labours of the coral 
worms, would be to enter on a wide field of geography. The 
narratives of many navigators, such as Cook, Kotzebue, Flin- 
ders, and others, may be consulted by the reader, who is 
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desirous of more minute information on this subject; as it 
would exceed the necessary limits of this communication, to 
go into itin any detail. A very brief notice ofa few remark- 
able examples is alone admissible. ) 

Nearly all the islands that lie on the south of the equator, 
between New Holland and the western coast of America, de- 
rive either the whole or a great part of their structure from 
these animals. The whole of that sea, and indeed of some 
others, abounds in coral rocks.and reefs, which are in a state 
of daily and rapid increase, and are probably destined at 
some future’day to elevate themselves to the level of the 
water ; to become first the seats of vegetation ; and, in process 
of time, the habitations of man; and perhaps ultimately to 
produce scarcely less than a continent in this extensive 
ocean. : 

Among other places, these reefs abound particularly be- 
tween New Holland, New Caledonia, and New Guinea; and 
they are well known to exist in great abundance in the seas 
of the Indian Archipelago, as at Chagos, Juan de Nova, Cos- 
moledo, Assumption, Cocos, Amirante, and the Laccadive 
and Maldive islands. They are numerous also, in the east 
side of the gulf of Florida; and it is well known that they 
form a daily increasing impediment to the navigation of the 
Red Sea. 

‘ The extent of these reefs and islands is an object of great 
curiosity and surprise when we consider the apparent feeble- 
ness of the means by which they are produced, and the 
minuteness of the agents. An instance or two of this must 


suffice here. Tongataboo, described by Cook under this 


misapprehended name, is an irregular oval of twenty leagues © 


in circumference, while its elevation above the level of the 
water, reaches to ten feet. The soundings, from which the 
thickness of this bed of rock might be estimated, have not 
been given, but these are known to be deep throughout all 
this sea, and may safely be taken at not less than a hundred 
fathoms; so that the whole forms, what may be considered an 
enormous stratum of organic limestone. But the largest 
which appears to have been ascertained is the great reef on 
the east coast of New Holland, described by Flinders, which 
extends unbroken fora length of 350 miles; forming, together 
with others that are more or less separated from it, and from 
each other, a nearly continuous line of 1000 miles, or more in 
pagtns with a breadth varying from twenty to fifty miles. 
Before such a mountain of limestone as this, even the Apen- 
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nine almost shrinks in the comparison ; and that such a mass 
should have been produced by such insignificant means, is a 
just subject of admiration to philosophical minds, and of won- 
der to those which have not considered the indefinite powers 
of units in endless addition. 

Although the greatest depths of these submarine mountains 
have not been ascertained, they have been sounded to 200 
fathoms and more. It is not uncommon for navigators, to say 
that they lie in depths that are out of sounding: a vague mode 
of expression among mariners, as it is now known that the lead 
can be sent down without difficulty even to a thousand fa- 
thoms. ‘The reefs, or the islands which they form, are some- 
times disposed in rows, or in lines more or less straight: at 


others, they are accumulated in groups ; and not unfrequently, 


they are disposed in a circular or oval manner; the latter 
disposition, whether on the small or great scale, having a ma- 
terial influence on the form and nature of the future island. 

It is imagined, that their generation is very rapid; but on 
this part of the subject there is some uncertainty, while there 
is also reason to think that it has been somewhat exaggerated. 
These seas cannot, from their extent, be intimately known; 
nor is it possible that the infinite numbers of the reefs that 
exist in them should have been noted down. Even if they 
had, it is always an excuse for an incorrect chart, or, as in the 
case of the Alceste, for a bad reckoning, to assert that a new 
rock was found where the old one had been overlooked. 

On examining the soundings of the seas in which they lie, 
and on comparing their positions, it appears probable that the 
various dispositions, as well as the places of the reefs, are in 
a great measure determined by the forms of the submarine 
Jand, and that they are placed on the tops of the hills, or on 
the most elevated parts of the bottom. When they form 
straight or curved lines, the side of the submarine structure to 
windward, or that which is exposed to the breach of the sea, - 
rises almost vertically in the manner of a wall; while to the 
leeward, they shelve gradually away, so as to deepen the 
water as they proceed in this direction, when, at the other 
side they have reached its surface. It is supposed that there 
is here some design for effecting a purpose which it is thought 
that accident can scarcely: have determined; and that the 
intention of the animal in thus building up to the windward, 
was to procure shelter for continuing its productions to 
leeward. Whatever may he thought of that supposition, it 
is this abrupt manner of rising from the bottom which ren- 
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ders them so dangerous to ships; as, from deep soundings, 
they may in a moment be on shore, and almost without 
warning. 

When the groups are circular, there are some peculiari- 
ties in them, as well as in the results, which are worthy of 
notice. A number of detached rocks and islands are first ob- 
served, forming a chain, which becomes gradually united in. 
different places, so as to hold out the prospect of its becoming 
continuous at some future day. Alb round this, on the out- 
side, the water is deep, and the walls vertical; but within, it . 
is found to shoal indifferent places, so as to convey the idea 
of a large platform, surrounded by an elevated margin, with 
a depression in the middle. In the smaller circles, when this 
process is completed, the reefs represent a circular basin. 
Chis-basin continues to be salt, and is a receptacle for sea 
water for some time, during which it continues to grow shal- 
lower gradually, as the animals within it prolong their opera- 
tions upwards. But as the water shoals, and the rain falls 
into it, it at length becomes freshened, so that the animals die, 
and the operation of filling it up ceases. ‘Thus it becomes a 
fresh-water lake, and forms that receptacle which is so com- 
mon a feature in all the flat islands of those seas. 

Of whatever size the circle may be, but particularly if it be 
large, the islands begin first to collect on the outside of the 
reef, while within it, projecting parts, or banks and rocks, are 
scattered in different places. The ridge, or dam, to wind- 
ward, under the protection of which the whole mass extends, 
is produced by the fragments of the corals. Whenever they 
have arrived at the surface of high-water mark, they cease to 
grow any longer, as the animal cannot live out of the water. 
But at low water, the reef is of course above the sea. Thus 
the force of the waves breaks off the upper parts, and washes 
them onwards to leeward, where they collect; while the ani- 
mals, still working upwards on the windward side, keep up a 
constant supply of materials destined to the same end. Thus 
a bank of dead matter, or of fragments and sand, produced . 
by the wear of the corals, is formed on the top of the living 
rock, and cemented by the solvent power of the water on the 
carbonate of lime. In this manner, it is raised above the level 
of the high-water mark, and kept smooth by the surf which 
continually breaks over it, until it is elevated even beyond 
the reach of the sea. ‘The sand and fragments in time con- 
solidate, so as to produce regular strata, resembling the cal- 
careous rocks of Gaudaloupe, Bermuda, Bahama, and other 
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West India islancis; and fragments of these, forming large 
blocks of stone, are frequently piled up in the ridge, and even 
further onwards, till a large extent of surface becomes thus 
consolidated by the aid of more sand and fragments, and 
sometimes by that of shells also, into a solid mass of land. 
As the same process is also going on in the interior parts, 
where the projecting banks. lie, all these at length ex- 
tend and unite; so that islands of any magnitude may in 
this manner at length be produced. Occasionally, the lakes 
before-mentioned, are also filled up by the growth and de- 
composition of vegetables, becoming first marshy spots, and 
at lengthdry land. Had it not become a sort of fashion in 
philosophy to omit all consideration of final causes, | might 
here point out the singular and beautiful arrangement thus 
made for providing fresh water for the eventual inhabitants 
of islands, which from their necessary want of springs, or 
other modes of supply, could never have become the resi- 
dence of man; of the improvident being at least, whose lot it 
must be to commence the population of these new regions. 
The remainder of the operation is to clothe these islands 
with soil and vegetation. ‘This is the work ef time, yet it is 
more rapid than would be expected. ‘The first foundation of 
it is laid by the sand which the sea produces from the de- 
struction of the corals, and by the sea plants which take root 
and grow upon it. Sea birds, finding a place to settle in, add 
something; and at length the seeds of various plants floating 
about the ocean are arrested and begin to grow, when a vege- 
table covering succeeds. Among these plants, the most con- 
spicuous are the Sczevola, Pandanus, Cerbera, Morinda, Her- 
nandia, and others, which first begin to grow in the outer 
bank, where their seeds were originally arrested, and at 
length spread over the whole. Last of all comes Man, and 


the island forms a part of the inhabited world. 


It is evident, that islands formed on this principle, can 
have no great elevation above the water; and accordingly, 
those which are entirely flat, are scarcely elevated more than 
five or six feet above the high-water mark. But as many of 
them are higher, it is necessary to resort to some new princi- 
ple for effecting this purpose. This principle is that action 
of a subterraneous elevating force, which forms the main ob- 
ject of this communication; and by means of which the phe- 
nomena of the coral islands become connected with those of 


‘the Italian alluvia. 
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‘Tongataboo, already mentioned, is ten feet above the high- 
water mark; which is a greater elevation than can be pro- 
duced by the action of the sea, supposing that the whole of 
that space consisted of fragments such as have beén described, 
and not of perfect corals, which cannot raise themselves to 
the least distance above the sea. But Captain Cook observed 
in many islands, that the corals, with all their characters as 
perfect asif they had been alive, were found at elevations of 
even a hundred feet above this. It is very certain, that the 
ocean could not have been depressed by that quantity, or ra- 
ther that it never could have stood a hundred feet higher 
than it does at present; so that we must conclude that this 
island has been elevated. Though certain geological theorists 
should even choose to imagine this, there are still sufficient 
proofs here of the elevation of the submarine land. It is not 
difficult to trace the causes to which this is owing, which have 
effected in the bottom of the ocean, the changes necessary for 


the production of these results: and it will be seen, that they 
must have depended on the action of volcanic powers. We 
shall be at no loss in discovering the actual existence of this 
cause in many places, but the following islands will afford as 
convenient and satisfactory proofs of it as any other. 

If we take the two islands of Tongataboo and Eeooa, we 
shall find that they form the first link in this chain, and one 
which is peculiarly valuable, from the proximity of these two 
tracts of coral land. Eeooa is separated from the former by 
a distance of only twenty miles. ‘This island consists of a 
hill of considerable elevation, although its height is unfortu- 
nately not given in Cook’s narrative. ‘This omission, how- 
ever, is not of any moment for the present purpose, as the 
essential circumstance is, that coral was observed on it at 
300 feet above the level of the sea, continuing to near the | 
summit. ‘The soil above the coral is described as consisting 
of a soft yellow sandstone and a reddish clay. Now the po- 
sition of the coral here is such as, even in a greater degree 
than in the preceding instances, to indicate the former exist- 
ence of a force which must have raised it to that height above 
the level of the sea. From the proximity of these two islands, 
itis also probable that both of them were raised by the same 
force, and at the same time; and that the chief power was 
exerted under Eeooa, while the much lower island of 'Tonga- 
taboo was raised toso inconsiderable a height, comparatively, 
because it lay on the verge, or towards the evanescent mar- 
gin of the expansive and elevating force. No other cause is 
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adequate to the production of these effects, and it is evident 


that the action which produced the greatest, 1s also capable 
of accounting for the least, of these. 

Now, although it may be said that no volcano exists in 
Eeooa, and that such a cause cannot therefore be admitted, 
it will be sufficient to’show that volcanoes have in other in- 
stances, and in this sea, exerted that very action, and in such 
a manner, that the coral rises upon the sides of the volcanic 
mountain ; proving, in these cases, what may safely be infer- 
red in the others, that it is not only capable of producing the 
required effects, but that, in these instances, it has actually 
produced them. ‘That force, therefore, which has exerted its 
action, so as entirely to erupt the volcanic matter, may well 
be allowed to have also exerted that much less one, which 
was sufficient, as in the case of earthquakes, to alter the level 
of the submarine land. 

It is possible that the volcanic action may here have been 
exerted under Eeooa itself, as the nature of the summit of 
the hill is not described by Cook. On other occasions he 
has neglected to notice volcanic rocks where we now know 
that they exist; and this is a subject which did not excite 
the attention of Mariner. But whether this be the case or 
not, the presence of a volcano in this group of islands is-es- 
tablished. ‘Toofooa contains one which is always burning, 
and this island is only seventy miles distant from ‘Tongataboo. 
The small island Kao, about three miles from Toofooa, is also 
described as a cone, so that it is probably also of the same 
nature. 

There is indeed reason to think that a volcanic force has 
been exerted very extensively in this part of the south Pa- 
cific Ocean. In Cook’s arrangement, upwards of 150 islands 
are associated under the term Friendly Isles, and of these 
thirty-five are hilly. Otaheite, in the same sea, is of this form, 
and so are Bolobola and Eimeo. Though he has not men- 
tioned volcanic rocks among these islands, it is now known 
that they occur in many places, and there are three burning 
volcanoes even in the Friendly Isles. 

In further confirmation of this view, Eap, which lies to the 
westward of the Caroline Islands, is a seat of volcanic energy. 
Narthquakes are here frequent and violent, according to Kot- 
zebue. He further remarks, that when Ulea trembles, all 
the coral reefs in the vicinity are shaken. In the north Pa- 
cific also, coral is found in Owhyhee, inland and above the 
sea; and in this island, Mouna Roa, and probably all the 
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rest of this lofty mountainous group, are formed of volcanic 


rocks. 

These facts complete the chain of evidence in a manner 
that must satisfy every reasoning mind as to the ceuses which 
have raised, even the lowest of the elevated islands, above 
the level of the ocean. It is unnecessary to enlarge ona 
question so obvious. But the elevation of volcanic islands in 
other seas, mentioned at the commencement of this paper,’ 
serves to illustrate and confirm these reasonings. Those phe- 
nomena which have been detailed in the first division of 
this article, confirm also, as they receive illustration from 
that which has now been described. In the same way the 
changes in the level of the land adjoining to many well known 
terrestrial volcanoes, which have been accompanied by the 
tremendous phenomena of earthquakes, would also serve to 
establish the truth of this explanation, could any further con- 
firmation of a conclusion so obvious be required. 

In terminating these remarks on the coral isldnds, it will 
not be uninteresting to observe, that analogous appearances 
occur in the volcanic islands of the African coast. Secon- 
dary limestones are found lying upon those rocks, which are 
the produce of fire, containing marine remains, yet elevated 
above the surface of the ocean. If the elevation of these 
strata, abstractedly considered, should be thought to prove 
nothing more than what may be inferred from the analogous 
appearances that are to be seen all over the world, it must be 
recollected, that there is here present, not only an obvious 
and active cause, sufficient to raise them from the bottom of the 
sea, but that the actual agency of that power in analogous 
' cases, is proved by the phenomena of the islands now de-~ 
: scribed. As far as it is a question of relative antiquity alone, 
there may be differences in the results, or in the present ap- 
pearances; but the strength of the general argument derived 
from them remains undiminished. — 

As it is not here my object to extend these inferences to 
the general derangements and elevations of the strata of the 
globe, I shall leave the preceding facts to make that impres- 
sion which geologists may permit, according to their several 
views or prejudices. But there remains a chemical question 
respecting the generation of coral islands, which is extremely 
obscure, but which is also highly interesting, not only as it 
relates to the production or collection of these enormous 
masses of calcareous earth, but as it bears on the formation 
of the ordinary stratified limestones. 


9 tad sea URES GA a rakes tleed SIS 


Bi os 


MM ata aie 





: 
* 
| 
3 
4 
- 
af 
q 
, 
} 
: 


ee a 


Sten, tf tron Sage Sate Sac ach ian MPS ean nla eae Baer. 4 








120 Sir H. Davy on the Formation of Mists. 


There is, in the first place, neither proof nor probability 
that lime is the produce of animal action, as has been sup- 
posed by some persons. ‘The recent discoveries respecting 
the nature of the earths, must, indeed, have set this question at 
rest. Whatever difficulties may be found in the supposition, it 
is probable that it is, in these cases, procured from the decom- 
position of the calcareous salts of the ocean; and, however, 
we may choose to foresee a period when that supply must 
cease, we must be content for the present to rest in the belief 
that this is its real origin, without inquiring further what, or 
whether any, provision is made for its perpetual renewal. 

But it is sufficient for the present object, to point out the 
enormous masses of calcareous matter thus produced, as we 
are, in this case, very sure that it is, by the mere operations 
of animals. Ifthe bulks of 'Tongataboo, and of the great co- 
ral reef of New Holiand, be estimated by their extent and 
depth, as already stated, it will be seen that they are equiva- 
lent to some of the largest deposits of secondary limestone 
with which we are acquainted. The latter will bear a com- 
parison even with the great ridges of the Jura, or the Apen- 
nines. ‘That supposition of some geologists, that the secon- 
dary limestones have been produced by the animals whose 
shells are still imbedded in them, is far therefore from being 
so absurd as it has sometimes been considered. It is cer- 
tainly not necessary to imagine that all limestones have origi- 
nated in the same sources; but when we recollect that these 
rocks abound among the secondary strata, while they are 
comparatively rare among the primary, diminishing in quan- 
tity in proportion as we recede from those periods in which 
the earth was inhabited, we contemplate a fact which cannot 
be looked on with indifference. 4 


Art. XVJI.—Some Observations on the Formation of Mists in 


particular situations. By Str H. Davy, Bart. F. R. S., 
&e. [Philos. Trans.] 


Aut persons who have been accustomed to the observation 
of nature, must have frequently witnessed the formation of 
mists over the beds of rivers and Jakes in calm and clear. 
weather after sunset; and whoever has considered these 
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phenomena in relation to the radiation and communication of 
heat and nature of vapour, since the publication of the re- 
searches of MM. Rumford, Leslie, Dalton, and Wells, can 
hardly have failed to discover the true cause of them. As, 
however, | am not aware that any work has yet been pub- 
lished in which this cause is fully discussed, and as it involves 
rather complicated principles, | shall make no apology for 
offering a few remarks on the subject to the Royal Society. 

As soon as the sun has disappeared from any part of the 
globe, the surface begins to lose heat by radiation, and in 
greater proportions as the sky is clear; but the land and 
water are cooled by this operation in a very different man- 
ner: the impression of cooling on the land is limited to the 
surface, and very slowly transmitted to the interior; whereas 
in water above 45° Fahrenheit, as soon as the upper stratum 
is cooled, whether by radiation or evaporation, it sinks in the 
mass of fluid, and its place is supplied by warmer water from 
below, and till the temperature of the whole mass is reduced 
nearly to 40° F. the surface cannot be the coolest part. It 
follows, therefore, that wherever water exists in considerable 
masses, and has a temperature nearly equal to that of the 
land, or only a few degrees below it, and above 45° F. at 
sunset, its surface during the night, in calm and clear weather, 
will be warmer than that of the contiguous land ; and the air 
above the land will necessarily be colder than that above the 
water ; and when they both contain their due proportion of 
aqueous vapour, and the situation of the ground is such as to 
permit the cold air from the land to mix with the warmer air 
above the water, mist or fog will be the result; which will 
be so much the greater in quantity, as the land surrounding 
or inclosing the water is higher, the water deeper, and the 
temperature of the water, which will coincide with the quan- 
tity or strength of vapour in the air above it, greater. 

I shall detail some observations which appear to me to show 
the correctness of this view. June 9th, 10th, 11th, the tempe- 
rature of the atmosphere and of the Danube was repeatedly 
examined during a voyage that I made upon this river from 
Ratisbonne to Vienna, and on, each of these days, the sky 
being perfectly clear, the appearance of mist above the river 
in the evening uniformly coincided with the diminution of the 
temperature of the air from three to six degrees below that of 
the river, and the disappearance of fog in the morning with 
the elevation of the temperature of the air above that of the 


river. From Ratisbonne to Passau, the temperature of the 
16 
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Danube was pretty uniform throughout the twenty-four hours, 
being highest, 62° F. or 623° F. between 12 and 2 o’clock, 
and about one degree less before sunrise, and the tempera- 
ture of the air from 61° to 73° F. during the day, and from 
61° to 54° F. during the night. Below Passau, the Inn and 
the Ilz flow into the Danube.* On examining the tempera- 
ture of these rivers at six o’clock, a.m. June 11th, that of 
the Danube was found to be 62° F., that of the Inn 563° F., 
and that of the Ilz 56° F.: the temperature of the atmo- 
sphere on the banks where their streams mixed, was 54°. 
The whole surface of the Danube was covered with a thick 
fog; on the Inn there was a slight mist, and on the Ilz barely 
a haziness, indicating the deposition of a very small quantity 
of water. About 100 yards below the place where the three 
rivers joined, the temperature of the central part of the Da- 
nube was 59° F., and here the quantity of mist was less than on 
the bed of the Danube before the junction; but about half a 
mile below, the warmer water had again found its place at the 
surface, and the mist was as copious as before the union of the 
three rivers. June 12th, the evening was cloudy, and the 
temperature of the atmosphere remained till after dark higher 
than that of the river, being, when the last observation was 
made, 63° F. when there was not the slightest appearance 
of mist. The sky wasclearer before sunrise on the 13th, and 
the thermometer, immediately after sunrise, in the air above 
the river, stood at 554° F., the temperature of the Danube be- 
ing 61° F.; a thin mist was seen immediately above the river ; 
but there being no mass of vapour to exclude the sun-beams, 
it rapidly disappeared, and was not visible a few feet from 
the surface; and in half an hour the whole atmosphere was 
perfectly transparent. 

In passing along the Rhine from Cologne to Coblentz, May 
3ist, and June 2d and 3d, the nights being very clear, the same 
phenomenon of the formation of mist, was observed, precisely 
under the same circumstances; but as I could examine the 
temperature of the air and of the river only close to the ‘banks, 
and in two or three situations, my observations were less pre- 
cise and lessnumerous; the mist formed later in the evening, 
and disappeared sooner in the morning than on the Danube; 
which wes evidently owing to the circumstances of the atmo- 





* The. Danube was greenish, the Inn had a milky blueness, the I]z was 
perfectly pellueid; but from the rapidity with which the Inn descended, 
its waters at this spot gave their tint to the whole surface. 
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sphere being warmer and the river colder, the temperature of 
the one being from 66° to 75° F. during the day, and that of 
the river, where | examined it, from 59° to 60° F. 

July 11th. | examined the temperature of the Raab near 
Kermond in Hungary, at 7 o’clock, p.m. and found it 65° 
F., that of the atmosphere being 72° F. During the whole 
evening there were some thin fleecy clouds in the western sky, 
which being lighted up by the setting sun, greatly interfered 
with the cooling by radiation from the earth, and at half past 
nine, the thermometer, in the atmosphere, was still 69° F. and 
at half past ten 67° F., when there was not the slightest ap- 
pearance of mist. In the morning, before sunrise, the tempe- 
rature of the atmosphere on the banks was 61° F., that of the 
river 64° F., and now the bed of the river was filled with a 
white thin mist, which entirely disappeared half an hour af- 
ter sunrise. 


I made similar observ ations on the Save in Carniola, in the . 


end of August; on the Izonzo in the Friul, in the middle of 
September ; on the Po near Ferrara, in the end of September; 


‘and repeatediy on the Tiber, and on the small lakes in the 


Campagna of Rome, in the beginning of October ; and [ have 
never in any ins tance observed the formation of mist on a 
river or lake, when the temperature of the water has been 
lower than that of the atmosphere, even when the atmosphere 
was saturated with vapour. It might at first view be suppo- 
sed, that whether the cooling cause existed in the water or the 
land, the same consequences ought to result; but the peculiar 
properties of water, to which | referred in the beginning of 
the paper, render this impossible. Water in abstracting heat 
from the atmosphere becomes lighter, and the warmer stra- 
tum rests on the carry and its operation in cooling the at- 
mosphere is extremely slow; besides, the cooled atmospheric 
stratum remains in contact with it, and water cannot be de- 
posited from vapour, when that vapour is rising into an >tmo- 
sphere of a higher Ha reg than its own ; and the law holds 
good, however great the difierence of temperat ure. ‘Thus, 
August 26th, at sunset, the day after a heavy fall of rain, 
and when the atmosphere was € caccelinati moist, | ascertain- 
ed the temperature of the Drave near Spital in Carinthia, and 
though it was 14° F. below that of the air, yet the atmo- 
sphere above the river was perfectly transparent. 
It may be imagined, that without any reference to the cool- 

ing agencies of air from the land, mist may form upon rivers 
and lakes, merely from the loss of heat by radiation from the 
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air, or the vapour itself immediately above the water; and 
that the phenomenon is merely one of the formation of vapour, 
the source of heat being in the water; and its deposition, the 
source of coid, being in the atmosphere; but it is extremely 
improbable, that air, or invisible vapour, at common tempera- 
tures, can lose any considerable quantity of heat by radiation ; 
and, if mist could be formed from such a source, it must al- 
ways be produced to a great extent upon the ocean in calm 
weather during the night, particularly under the line, and be- 
tween the tropics, which the journals of voyages sufficiently 
prove is not the case. I have myself had an opportunity of 
making some observations which coincide with this view. 
During a voyage to and from Pola, I passed the nights of Sep- 
tember 3d, 5th, and 6th, off the coast of Istria; there was very 
little wind on either of the nights, and from sunset till nearly 
midnight it was perfectly calm in all of them. On the 3d it 
was cloudy, and the lightning was perceived from a distant 
thunder storm, and the vessel was never far from the shore: 
but on the 5th and 6th the sky was perfectly clear, and the 
zodiacal light, after sunset, wonderfully distinct and brilliant, 
particularly on the 5th, and we passed by the help of oars 
from two to eight miles fromthe shore. ‘The temperature of 
the sea at sunset was 76° F., on the 5th 77° F., on the 6th, that 
of the atmosphere immediately above it, 78° and 79° F. On 
the 5th at midnight, about five miles from the shore, the tem- 
perature of the sea was 74° I’. and that of the atmosphere 75° 
F., and on the 6th, at the same hour, at about four miles from 
the shore, the temperature of the sea was 73° F., and that of 
the atmosphere 75° F. ‘There was not the slightest appearance 
of mist on either of these nights on the open sea, or at any dis- 
tance from the land: but close under the hills of Istria there 
was a slight line of haze visible before sunrise, which was 
thickest under the highest land; and as we approached at 
sunrise, on the 7th, the mountains of the Friul, the tops of 
those nearest to Trieste were seen rising out of a thick white 
mist, which did not reach a quarter of a mile from the shore. 

After mists have formed. above rivers and lakes, their in- 
crease seems not only to depend upon the constant operation 
of the cause which originally produced them, but likewise up- 
on the radiation of heat from the superficial particles of water 
composing the mist; which produces a descending current of 
cold air in the very body of the mist, whilst the warm water 
continually sends up vapour: it is to these circumstances, that 
the phenomena must be ascribed of mists from a river or 
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lake, sometimes arising considerably above the surrounding 
hills. I have often witnessed this appearance during the 
month of October, after very still and very clear nights, in the 


Campagna of Rome, above the Tiber, and on Monte Albano — 


over the lakes existing in the ancient craters of this extin- 
guished volcano, and, in one instance, on the 17th of October, 
before sunrise, there not being a breath of wind, a dense white 
cloud of pyramidal form was seen on the site of Alban 
lake, and rising far above the highest peak of the mountain, 
its form gradually changed after sunrise, its apex first disap- 
peared, and its body, as it were, melted away in the sun- 
beams. 

Where rivers rise from great. sources in the interior of 
rocks or strata, as they have the mean temperature of the 
climate, mists can rarely form upoi them, except in winter, 
or late in autumn, or early in spring. In passing across 
the Apennines, October 1st, 2d, and 3d, 1818, there having 
been much rain for some days preceding, and. the nights 
being very clear, I observed the beds of all ‘the rivers in “the 


valleys filled with mist, morning and evening, except that of 


the Clitumnus near its source, in which there was no mist, and 
this river rises at once from a limestone bed, and when I ex- 
amined it, at half past six o’clock, a. m. October 3d, was 73° 
lower than the atmosphere. Great dryness in the air, or a 
current of dry air passing across a river, will prevent the for- 
mation of mist, even when the temperature of the water is 
much higher than that of the atmosphere: thus on the 14th 
of June, near Mautern, though the Danube, at five in the 
mannan was 61° F. and the air only 54°, yet there was 
no mist; but a strong easterly wind blew, and from the 
rapidity with which water evaporated, it was evident that 
this wind was in a state of extreme dryness. The Tiber has 
furnished me with a number of still more striking examples. 
October 13th, the night having been very clear, on arriving 
at the Ponte Molle, at half past six in the morning, I found no 
mist on the river, yet the temperature of the air immediately 
above it was 48° F., and that of the river 56° F.,a strong 
north wind blew, which indicated, by the hygrometer, a de- 
gree of dryness of 55°, and this pert of the river was expo- 


sed to it; but the valley above, where the river was sheltered . 


from the wind, was full of mist, and the mist in rising to 
the exposed level might be seen, as it were, dissolving, pre- 
senting thin striae, which never reached above a certain ele- 
vation, and many ef which disappeared a few seconds after 
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they rose. From the 13th to the 25th of October, durin 
which time the tramontane or north wind blew, | witnesse 
repeatedly the same phenomenon, and in the whole of this 
time, there was only one morning when there was no mist in 
the sheltered valleys, and the cause was perfectly obvious ; 
the night had been very cloudy, and the thermometer, before 
sunrise, indicated a ditlerence of only one degree in the at- 
mosphere below that of the river. 

It is not my intention to discuss the general subject of the 
deposition of water from the atmosphere, in this paper; but 
merely to describe a local cause of considerable extent and 
variety in its modifications: and which is not without an 
effect in the economy of Nature, for verdure and fertility, in 
hot climates, generally follow the courses of rivers, and by 
the operation of this cause, are extended to the hills, and 
even to the plains surrounding their banks. 


Art. XVII.—.Account of Mr Barton’s Method of making the 
Iris Metal ornaments, or of ornamenting Steel, and other 


Metals with Prismatic Colours. [Edin. Phil. Jour.] 


Tue production of the prismatic tints, by scratches upon 
the surfaces of metallic and transparent bodies, was first ob- 
served by the celebrated Boyle. ‘They were particularly 
studied by Mazeas and Mr Brougham; and Dr Thomas 
Young afterwards examined them with particular care, and 
ranked them in the class of optical phenomena, known by the 
name of the “ Colours of striated Surfaces.” 

Dr Young’s experiments were made on the prismatic co- 
lours displayed in Mr Coventry’s micrometers, consisting of 
parallel lines drawn upon glass, at the distance of ;35th of an 
inch. Each of these lines he found to consist of two or more 
finer lines, at the distance of somewhat more than 3sth of that 
of the adjacent lines. Dr Young ascribes these colours to 
the interference of two portions of light, the one reflected 
from one side of the groove, and the other portion from the 
other side; and he concludes, that there is a striking analogy 
between this separation of colours, and the production of a 
musical note, by successive echoes from equidistant iron 
palisades. | 
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This class of colours was afterwards investigated by Dr 
Brewster, as exhibited in mother-of-pearl, and in various 
other ways. He found, by the aid of the microscope, that 
they arose from grooves in its surface; that they were pro- 
duced when the flat surface was unpolished, and that they 
could be communicated to wax, gum-arabic, tinfoil, the fusible 
metal, and even to lead, by hard pressure, or the blow of a 
hammer. He determined also, that the mottled colours upon 
all bodies with an imperfect polish, and the scratches or 
grooves upon polished metals, could be communicated to wax, 
and other substances.* 

The same structure which gives these communicable co- 
lours, he succeeded in producing artificially on the surface of 
calves-feet jelly, that had been boiled fora considerable time. 
This surface was covered with corrugations, but totally un- 
connected with these corrugations, he discovered with a 
powerful microscope, the same minute grooves which exist 
in mother-of-pearl, and they were so near one another, 
that some thousands of them must have been contained in a 
single inch. ‘These grooves were completely invisible to the 
unassisted eye, but they gave in a very distinct manner, the 
colours of mother-of-pearl. 

Mr Barton, of the mint, a gentleman well known for his 
ingenuity and his mechanical attainments, has recently con- 
ceived the happy idea of ornamenting steel, and other arti- 
cles, with the colours of striated surfaces, and has secured, by 
patent, the exclusive privilege of applying this principle to 
practical purposes. The excellence of Mr Barton’s engine 
has, no doubt, enabled him to éxecute this kind of work, with 
a beauty and precision which no other person can hope to 
imitate. ‘The engine which he uses was given to him by his 
father-in-law, the late celebrated Mr Harrison. It was con- 
structed by Mr Harrison himself, and its merits depend 
chiefly on the beauty and correctness of the screw; the ap- 
paratus for cutting which, by an excellent inclined plane, also 
accompanied the engine. The plate in the screw is not di- 
vided higher than the 2000dth part of an inch; but Mr Bar- 
ton has drawn divisions on steel and glass so minute as the 





* Dr Brewster also succeeded in communicating the colours from one 
piece of wax to another piece of wax, and from this second piece to athird 
piece. By a little precaution, a sunk impression may, upon the same prin- 
ciple, be taken from a wax seal, upon another piece of wax ; and this may 
be used, for a long time, to give impressions nearly as distinct as the origi- 
nal seal. Ifthe piece of wax to be used is hardened with lac, it will last 
still longer. 
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10,000dth part of an inch. Jn drawing lines of 2000 in an 
inch, Mr Barton often leaves out one line intentionally ; and 
one of the greatest proofs of the stability of the engine is, that 
after having taken off the brass table, with the work upon it, 
(when the omission is distinctly perceived,) he can restore it 
to its place, and introduce the line, without its being distin- 
guishable from the rest. 

In applying the principle of striated colours to ornament 
steel, the effect or pattern is produced upon the polished sur- 
face, by the point of a diamond, so that either the whole, or a 
part of the surface, is covered with lines or grooves, w vhose 
distance may vary from the 1000th to the 10, 000th of an inch. 
When these lines are most distant, the prismatic images of 
the candle, or any luminous body, seen by reflection from the 
polished surface, are nearest one another and the common 
colourless image; and when the lines are least distant, the 
coloured images are farthest from one another, and the co- 
lours are most vivid. — 

Ind; ay- “lig ght, the colours produced by these minute grooves 
are scarce ly distinguishable, unless at the boundary between 
a dark and a luminous object ;.and we conceive that their 
brilliancy will be very much impaired, even with artificial 
lights, when they are , Hemet by the interposition of globes 
or hemispheres of ground glass. 

In sharp lights, howe ver, and particularly in that of the 
sun, the colours shine with extraordinary brilliancy, and the 
play of tints which accompany every luminous image, can 
only be equalled by their matchless exhibition in the reflec- 
tions of the diamond. The surface of fine steel, therefore, 
when grooved by such a skilful hand as Mr Barton’s, is pecu- 
liarly fitted for imitative jewels, and other articles of female 
dress; and we have no doubt, that it will find an application 
to many other purposes, both of use and ornament. 

The divisions which Mr Barton most commonly uses for 
his metal ornaments are 2000 to an inch; but when the mate- 
rial is good, his engine enables him to divide to 5000 and 
10,000. W hen the lines, however, are so close, the labour is 
very great; but the beauty of the work is generally a com- 
pensation for the time bestowed upon it, as the strength of the 
colours increases with the number of lines. The “depth of 
the line, Mr Barton finds to have great effect in producing 
brilliancy, owing to the increase in the quantity of reflected 
light; and he is in some measure, enabled to judge of the 
depth, by the faintness of the reflected image of his eye, 
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when lvoking perpendicularly at the steel; until, at last, by 
totally removing the original surface, in consequence of the 
edges of the cut meeting, the whole surface looks black, and 
the eye is no longer seen. 


Since the preceding notice was written, Mr Barton has had 
the kindness to favour us with various specimens of the orna- 
ments executed by his engine, and high as our expectations 
were, we confess they were greatly surpassed by the work 
itself. 

Some of the specimens are struck from steel dies, contain- 
ing the grooved pattern, and it is singular to observe the per- 
fection with which the impress of such delicate work has been 
conveyed. 

In one of the patterns on polished steel, a spiral line, be- 
ginning at the centre, advances to the circumference of a cir- 
cle, about ?ths of an inch in diameter, each coil of the spiral 
keeping at the distance of about 7};th of an inch from the 
one adjacent to itt When the eye, held close to this speci- 
men, views a lighted candle reflected from the grooved sur- 
face, it appears surrounded with a series of the most brilliant 
concentric rings of coloured light, passing into a sort of tinted 
radiance of exquisite beauty. 

When these minute grooves were drawn by Mr Barton 
upon rock-crystal, he was surprised, upon taking it from the 
engine, to perceive no traces whatever of his work. The 
lines, indeed, are so fine, that it is impossible to discover, even 
by the aid of a microscope, any roughness or diminution of 


polish, although its whole surface is covered with grooves, in = 


two directions transverse to each other, and at the distance of 
the 2000th part of aninch. The moment, however, we ex- 
pose it to the sun, or the light of a candle, we discover the 
existence of the grooves, from the faint prismatic images on 
each side of the candle. | 

We trust that Mr Barton’s ingenuity will be amply re- 
warded by the public taste; and the only regret we feel is, 
that he should have taken out his patent, before Mr Wrottes- 
ley’s bill, or some other enactment, shall have secured to in- 
ventors, the just advantage of their labours, and put an end 
to that fallacious system of nominal privileges, which has 
ruined so many ingenious and enterprising individuals. 

O. 
17 
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Art. XVIII.—On the Alloys of Steel. By J. Stoparr, Esq. 
F.R.S., and Mr M. Farapay, Chemical Assistant in the 
Royal Institution.* [Lond. Phil. Mag. ] 


Tue alloys of steel made on a small scale in the laboratory 
of the Royal Institution proving to be good, and the experi- 
ments having excited a very considerable degree of interest, 
both at home and abroad, gave encouragement to attempt the 
work on a more extended scale; and we have now the plea- 
sure of stating, that alloys similar to those made in the Royal 
Institution, have been made for the purpose of manufacture ; 
and that they prove to be, in point of excellence, in every re- 
spect equal, if not superior, to the smaller productions of the 
laboratory. Previous, however, to extending the work, the 
former experiments were carefully repeated, and to the re- 
sults were added some new combinations, namely, steel with 
palladium, steel with iridium and osmium, and latterly, steel 
with chromium. In this last series of experiments we were 


particularly fortunate, having by practice acquired consider- 


able address in the management of the furnaces, and suc- 
ceeded in procuring the best fuel for the purpose. Notwith- 
standing the many advantages met with in the laboratory of 
the Royal Institution, the experiments were frequently ren- 
dered tedious from causes often unexpected, and sometimes 
difficult to overcome ; among these, the failure of crucibles 
was perhaps the most perplexing. We havenever yet found 
a crucible capable of bearing the high degree of temperature 
required to produce the perfect reduction of titanium; indeed 
we are rather disposed to question whether this metal has 
ever been so reduced: our furnaces are equalt (if any are) 
to produce this effect, but hitherto we have failed in procu- 
ring a crucible. | 

The metals that form the most valuable alloys with steel 
are silver, platina, rhodium, iridium and osmium, and _palla- 
dium; all of these have now been made in the large way, 
except indeed the last named. Palladium has, for very ob- 
vious reasons, been used but sparingly; four pounds of steel 
with y3a part of palladium, have however been fused at once, 





* First published in the Philosophical Transactions. 
t We have succeeded in fusing in these furnaces rhodium, and also, 


though imperfectly, platinum in crucibles. 
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and the compound is truly valuable, more especially for 
‘making instruments that require perfect smoothness of edge. 

We are happy to acknowledge the obligations due from us 
to Dr Wollaston, whose assistance we experienced in every 
stage of our progress, and by whom we were furnished with 
all the scarce and valuable metals; and that with a liberality 
which enabled us to transfer our operatiuns from the labora- 
tory of the chemist, to the furnace of the maker of cast steel. 

In making the alloys on ga large scale, we were under the 
necessity of removing our operations from London to a steel 
furnace at Sheffield; and being prevented by other avoca- 
tions from giving personal attendance, the superintendence of 
the work was consequently entrusted to an intelligent and 
confidential agent. ‘To him the steel, together with the al- 
loying metals in the exact proportion, and in the most favour- 
able state for the purpose, was forwarded, with instructions to 
see the whole of the metals, and nothing else, packed into the 
crucible, and placed in the furnace, to attend to it while there, 
and to suffer it to remain for some considerable time in a state 
of thin fusion, previous to its being poured out into the mould. 
The cast ingot was next, under the same superintendence, 
taken to the tilting mill, where it was forged into bars of a 
convenient size, at a temperature not higher than just to ren- 
der the metal sufficiently malleable under the tilt hammer. 
When returned to us, it was subjected to examination both 
mechanical and chemical, as well as compared with the simi- 
lar products of the laboratory. From the external appear- 
ance, as well as from the texture of the part when broken by 
the blow of the hammer, we were able to form a tolerably 
correct judgment as to its general merits; the hardness, tough- 
ness, and other properties, were farther proved by severe 
trials, after being fashioned into some instrument, or tool, and 
properly hardened and tempered. 

It would prove tedious to enter into a detail of experiments 
made in the Royal Institution; a brief notice of them will at 
present be sufficient. After making imitations of various 
specimens of meteoric iron, by fusing together pure iron and 
nickel, in proportions of 3 to 10 per cent, we attempted ma- 
king an alloy of steel with silver, but failed, owing to a su- 
perabundance of the latter metal. It was found, after very ma- 
ny trials, that only the ;35 part of silver would combine with 
steel, and when more was used a part of the silver was found 
in the form of metallic dew, lining the top and sides of the 
crucible ; the fused button itself was a mere mechanical mix- 
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ture of the two metals, globules of silver being pressed out of 
the mass by contraction in cooling, and more of these glo- 
bules being forced out by the hammer in forgirig; and further, 
when the forged piece was examined, by dissecting it with 
diluted sulphuric acid, threads or fibres of silver were seen 
mixed with the steel, having something of the appearance of 
steel and platina when united by welding : but when the pro- 
portion of silver was only ;45 part, neither dew, globules, nor 
fibres appeared, the metals being in a state of perfect chemi- 
cal combination, and the silver could only be detected by a 
delicate chemical test. 

With platina and rhodium, steel combines in every propor- 
tion; and this appears also to be the case with iridium and 
osmium: from 1 to 80 per cent of platina was perfectly com- 
bined with steel, in buttons of from 500 to 2000 grains. With 
rhodium, from 1 to 50 per cent was successfully used. Equal 
parts by weight of steel and rhodium gave a button, which, 
when polished, exhibited a surface of the most exquisite 
beauty: the colour of this specimen is the finest imaginable 
for a metallic mirror, nor does it tarnish by long exposure to 
the atmosphere: the specific gravity of this beautiful com- 
pound is 9.176. The same proportion of steel and platina 
gave a good button, but a surface highly crystaline renders 
it altogether unfit for a mirror. In the laboratory we ascer- 
tained that, with the exception of silver, the best proportion 
of the alloying metal, when the object in view was the im- 
provement of edge-tools, was about 745 part, and in this pro- . 
portion they have been used in the large way. It may be 
right to notice, that in fusing the metals in the laboratory no 
flux whatever was used, nor did the use of any ever appear 
to be required. 

Silver being comparatively of little value with some of the 
alloying metals, we were disposed to make trial with it as the 
first experiment in the large way. 8lb. of very good Indian 
steel was sent to our agent, and with it s}> part of pure sil- 
ver: apart of this was lost owing to a defect in the mould; a 
sufficient quantity was however saved, to satisfy us as to the 
success of the experiment. This, when returned, had the 
most favourable appearance both as to surface and fracture ; 
it was harder than the best cast steel, or even than the Indian 
wootz, with no disposition whatever to crack, either under the 
hammer, or in hardening. Some articles, for various uses, 
have been made from this alloy; they prove to be of a very 
superior quality. Its application will probably be extended 
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not only to the manufacture of cutlery, but also to various de- 
scriptions of tools; the trifling addition of price cannot ope- 
rate against its very general introduction. ‘The silver alloy 
may be advantageously used for almost every purpose for 
which good steel is required. 

Our next experiment made in the large way, was with steel 
and platina. 101b. of the same steel, with yts part of pla- 
tina, the latter in the state produced by heating the ammonia 
muriate in a crucible to redness, was forwarded to our agent, 
with instructions to treat this in the same way as the last- 
named metals. The whole of this was returned in bars re- 
markable for smoothness of surface and beauty of fracture. 
Our own observation, as well as that of the workmen em- 
ployed to make from it various articles of cutlery, was, that 
this alloy, though not so hard as the former, had considerably 
more toughness : this property will render it valuable for 
every purpose where tenacity, as well as hardness is required ; 
neither will the expense of platina exclude it from a pretty 
general application in the arts ; its excellence will much more 
than repay the extra cost. 

The alloys of steel with rhodium have also been made in 
the large way, and are perhaps the most valuable of all; but 
these, however desirable, can never, owing to the scarcity of 
. the metal, be brought into very general use. ‘The compound 
of steel, iridium and osmium, made in the large way, is also 
of great value; but the same cause, namely, the scarcity and 


difiiculty of procuring the metals, will operate against its very 


general introduction. A sufficient quantity of these metals 
may, perhaps, be obtained tocombine with steel for the pur- 
pose of making some delicate instruments, and also as an ar- 
ticle of luxury, when manufactured into razors. In the mean 
time, we have been enabled, repeatedly, to make all these 
alloys (that with palladium excepted) i in masses of from & to 
20lb. each; with such liberality were we furnished with the 
metals from the source already named. 

A point of great importance in experiments of this kind 
was, to ascertain whether the products obtained were exactly 
such as we wished to produce. For this purpese. a part of 
each product was analysed, and in some cases the quantity 
ascertained; but it was not considered necessary in every 
case to verify the quantity by analysis, because. in all the ex- 
periments made in ihe laboratory, the button produced after 
fusion was weighed, and if it fell short of the weight of both 
metals put into the crucible, it was rejected as imperfect, and 
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act on silver, yet that is not the case ; pure muriatic acid dissolves a small 
portion of silver very readily. 
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put aside. When the button gave the weight, and on analy- 
sis -_ proofs of containing the metal put in to form the alloy, 
and also on being forged into a bar and acted on by acids, 
presented a uniform surface, we considered the evidence of its 
composition as sufficiently satisfactory. ‘The processes of 
analysis, though simple, we shall briefly state: the informa- 
tion may be desirable to others who may be engaged on simi- 
lar experiments; and, farther, may enable every one to 
detect any attempt at imposition. It would be very desira- 
ble at present, to possess a test as simple, by which we could 
distinguish the wootz, or steel of India, from that of Europe ; 
but this, unfortunately, requires a much more difficult process 
of analysis. | 

To ascertain if platina is in combination with steel, a small 
portion of the metal, or some filings taken from the bar, is to 
be put into dilute sulphuric acid; there will be rapid action ; 
the iron will be dissolved, and a black sediment left, which 
wil! contain carbon, hydrogen, iron, and platina; the carbon 
and hydrogen are to be burnt off, the small portion of iron 
separated by muriatic acid, and the residuum dissolved ina 
drop or two of nitro-muriatic atid. If a piece of glass be 
moistened with this solution, and then heated by a spirit-lamp 
and the blow-pipe, the platina is reduced, and forms a metal- 
lic coating on the glass. 

In analysing the alloy of steel and silver, it is to be acted 
on by dilute sulphuric acid, and the powder boiled in the acid ; 
the silver will remain in such a minute state of division, that 
it will require some time to deposit. ‘The powder is then to 
be boiled in a small portion of strong muriatic acid*; this will 
dissolve the iron and silver, and the latter will fall down asa 
chloride of silver on dilution with water; or the powder may 
be dissolved in pure nitric acid, and tested by muriatic acid 
and ammonia. 

The alloy of steel and palladium, acted on by dilute sul- 
phuric acid, and boiled in that acid, left a powder, which, 
when the charcoal was burnt from it, and the iron partly 
separated by cold muriatic acid, gave on solution in hot muria- 
tic acid, or in nitro-muriatic acid, a muriate of palladium. The 
solution, when precipitated by prussiate of mercury, gave 
prussiate of palladium; and a glass plate moistened with 


* Although it is ageneraliy received opinion that muriatic acid does not 
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it and heated to redness, became coated with metallic pal- 
ladium. 

The residuum of the rhodium alloy obtained by boiling in 
diluted sulphuric acid, had the combustible matter burnt off, 
and the powder digested in hot muriatic acid: this removed 
the iron; and by long digestion in nitro-muriatic acid, a muri- 
ate of rhodium was formed, distinguishable by its colour, and 
by the triple salt it formed with muriate of soda. 

To analyse the compound of steel with iridium and osmium, 
the alloy should be acted on by dilute sulphuric acid, and the 
residuum boiled in the acid; the powder left is to be collected 
and heated with caustic soda ina silver crucible to dull red- 
ness for a quarter of an hour, the whole to be mixed with wa- 
ter, and having had excess of sulphuric acid added, it is to be 
distilled, and that which passes over condensed in a flask: it 
will be a solution of oxide of osmium; will have the peculiar 
smell belonging to that substance, and will give a blue preci- 
pitate with tincture of galls. The portion in the retort being 
then poured out, the insoluble part is to be washed in repeat- 
ed portions of water, and then being first slightly acted on by 
muriatic acid to remove the iron, is to be treated with nitro- 
muriatic acid, which will give a muriate of iridium. 

In these analyses, an experienced eye will frequently per- 
ceive, on the first action of the acid, the presence of the 
alloying metal. When this is platina, gold, or silver, a film of 
the metal is quickly formed on the surface of the acid. 

Of alloys of platina, palladium, rhodium, and iridium and 
osmium, a ready test is offered when the point is not to ascer- 
tain what the metal is, but merely whether it be present or 
not. ‘For this purpose we have only to compare the action 
of the same aiken the alloy and on a piece of steel; the in- 
creased action on the alloy immediately indicates the presence 
of the metal; and by the difference of action, which on ex- 
perience is found to be produced with the different metals, a 
judgment may be formed even of the particular one present. 

The order in which the different alloys stand with regard 
to this action, is as follows: steel, chromium alloy, silver 
alloy, gold alloy, nickel alloy, rhodium alloy, iridium and os- 
mium alloy, palladium alloy, platina alloy. With similar acid 
the action on the pure steel was scarcely perceptible; the sil- 
ver alloy gave very little gas, nor was the gold much acted 
on. All the others gave gas copiously, but the platina alloy 
in most abundance. 
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In connection with the analysis of these alloys, there are 
some very interesting facts to be observed during the action 
of acids on them, and perhaps none of these are more striking 
than those last referred to. When the alloys are immersed 
in diluted acid, the peculiar properties which some of them 
exhibit, not only mark and distinguish them from common 
steel, and from each other, but also give rise to some consi- 
derations on the state of particles of matter of different kinds, 
when in intimate mixture or in combination, which may lead 
to clearer and more perfect ideas on this subject. 

If two pieces, one of steel, and one of steel alloyed with pla- 
tina, be immersed in weak sulphuric acid, the alloy will be 
immediately acted on with great rapidity and the evolution 
of much gas, and will shortly be dissolved, whilst the steel 
will be scarcely at all affected. In this case, it is hardly pos- 
sible to compare the strength of the two actions. If the gas 
be collected from the alloy and from the steel for equal in- 
tervals of time, the first portions will surpass the second some 
hundreds of times. 

A very small quantity of platina alloyed with steel confers 
this property on it: zs increased the action considerably ; 
with 235 and ts it was powerful; with 10 per cent of 
platina it acted, but not with much power; with 50 per cent 
the action was not more than with steel alone; and an alloy 
of 90 platina with 20 steel, was not affected by the acid. 

The action of other acids on these alloys is similar to that 
of sulphuric acid, and is such as would be anticipated: dilute 
muriatic acid, phosphoric acid, and even oxalic acid, acted: 
on the platina alloy with the liberation of more gas than from 
zinc ; and tartaric acid and acetic acid rapidly dissolved it. 
In this way chalybeate solutions, containing small portions of 
protoxide of iron, may be readily obtained. 

The cause of the increased action of acids on this and simi- 
lar alloys, is, as the President of this Society suggested to us, 
probably electrical. It may be considered as occasioned by 
the alloying metal existing in such a state in the mass, that its 
particles form voltaic combinations with the particles of steel, 
either directly or by producing a definite alloy, which is dif- 
fused through the rest of the steel; in which case the whole 
mass would be a series of such voltaic combinations: or it ma 
be occasioned by the liberation, on the first action of the jor f 
of particles which, if not pure platina, contain, as has been 
shown, a very large proportion of that metal, and which, be- 
ing in close contact with the rest of the mass, form voltaic 








On the Alloys of Steel. 137 


combinations with it in a very active state: or, in the third 
place, it may result from the iron being mechanically divided 
by the platina, so that its particles are more readily attacked 
by the acid, analogous to the case of proto-sulphuret of iron. 

Although we have not been able to prove by such experi- 
ments, as may be considered strictly decisive, to which of 
these causes the action is owing, or how much is due to any 
of them, yet we do not hesitate to consider the second as 
almost entirely, if not quite, the one that is active. The rea- 
sons which induce us to suppose this to be the true cause of 
the action, rather than any peculiar and previous arrange- 
ment of the particles of steel and platina, or than the state of 
division of the steel, are, that the two metals combine in every 
proportion we have tried, and do not, in any case. exhibit evi- 
dences of a separation between them, like those, for instance, 
which steel and silver exhibit; that when, instead of 2n acid, 
weaker agents are used, the alloy does not seem to act with 
them as if it was a series of infinitely minute voltaic combi- 
nations of stee] and platina, but exactly as steel alone would 
do; that the mass does not render platina wire more negative 
than steel, as it probably in the third case would do; that it 
does not rust more pally in a damp atmosphere; and that 
when placed in saline solutions, as muriate of soda, &c.. there 
is no action takes place between them. In such cases it acts 
just like steel; and no agent that we have as yet tried, has 
produced voltaic action that was not first able to seta portion 
of the platina free by dissolving out the iron. 

Other interesting phenomena exhibited by the action of 
acid on these steels, are the differences produced when they 
are hard and when soft. Mr Daniel, in his interesting paper 
on the mechanical structure of iron, published in the Journal 
of Science, has remarked, that pieces of hard and soft steel 
being placed in muriatic acid, the first required five-fold the 
time of the latter to saturate the acid: and that when Its sur- 
face was examined, it was covered with small cavities like 
worm-eaten wood, and was compact and not at all striated, 
and that the latter presented a fibrous and wavy texture. 

The properties of the platina alloy have enabled us to ob- 
serve other differences between hard and soft steel equally 
striking. When two portions of the platina alloy, one hard 
and one soft, are put into the same diluted sulphuric acid and 
suffered to remain for a few hours, then taken out and exa 
mined, the hard piece presents a covering of a metallic black 
carbonaceous powder, and the surface is generally slightly 


18 


Ce ee ey 


; - 
Pr. OE 0 Ae mn Seal 
Tee here> 


up here iN ati 





eae ae .? eR Te M : 


oe 


>= 
: 
epee th. Siam AS 


ma 


¢-- 


eee Te 


Kod 
hae 


Cg sey 
Ate « * 


yt 


ee ee ee oe 


Kena oon St lt ie: yore... “ve 





so ge 
pete Hoa REESE 


or * 


sind 6 ORK ae 


a v 
es ~ 


wy 
S - 


ad 
Sane 


mr wells oy = 


- Sas 


atte o> te 


oe 


| Pere MEIE 2 


. ~ 
Fy Pr Be woe, 4 RS OR ae 
Sa ae Vo I a Manca Sb Rep covanmel eT ee 
eee ¥ —— / Se eid > elie 


ps K ; 
‘ ee Pa ~& 
~~ be * BERS menting nee. ws 


« “ — a 
Ee er) A egenegs bo Ane 


-—— 
wR 


ae eran wee eee OS 
+ 
“- . 


































BS ae hig os aoe : 


ee ah 











138 On the Alloys of Steel. 


fibrous: but the soft piece, on examination, is found to be co- 
vered with a thick coat of grey metallic plumbaginous matter, 
soft to the touch, and which may be cut with a knife, and its 
quantity seven or eight times that of the powder on the hard 
piece: it does not appear as if it contained any free char- 
coal, but considerably resembles the plumbaginous powder 
Mr Daniel describes as obtained by the action of acid on 
cast iron. 

The same dillerence is observed if pure steel be used, but 
it is not so striking; because, being much less rapidly attack- 
ed by the acid, it has to remain longer in it, ual the powder 
produced is still further acted on. 

The powder procured from the soft steel or alloy in these 
experiments, when it has not remained long in the acid, ex- 
actly resembles finely divided plumbago, and appears to be a 
carburet of iron, and probably of the alloying metal also. It 
is not acted on by water, but in the air the iron oxidates and 
discolours the substance. When it remains long in the acid, 
or is boiled in it, it is reduced to the same state as the powder 
from the hard steel or alloy. 

When any of these residua are boiled in diluted sulphuric 
or muriatic acid, protoxide of iron is dissolved, and a black 
powder remains unalterable by the further action of the acid; 
it is apparently in greater quantity from the alloys than from 
pure steel, and when washed, dried, and heated to 300° or 
400° in the air, burns like pyrophorus, with much fume: or if 
lighted, burns like bitumen, and with a bright flame; the re- 
siduum is protoxide of iron, and the alloying metal. Hence, 
during the action of the acid on the steel, a portion of hydro- 
gen enters into combination with part of the metal and the 
charcoal, and forms an inflammable compound not acted upon 
by the acid. 

Some striking effects are produced by the action of nitric 
acid on these powders. If that from pure steel be taken, it is 
entirely dissolved; and such is also the case if the powder be 
taken from an alloy, the metal ef which is soluble in nitric 
acid; but if the powder is from an alloy, the metal of which 
is not soluble in nitric acid, then a black residuum is left not 
touched by the acid ; and which, when washed and carefully 
dried, is found, when heated, to be deflagrating ; and with 
some of the metals, when carefully prepared, strongly explo- 
sive. 

The fulminating preparation obtained from the platina 
alloy, when dissolved in nitro-muriatic. acid, gave a solution 
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containing much platina, and very little iron. When a little 
of it was wrapped in foil and heated, it exploded with much 
force, tearing open the foil, and evolving a faint light. When 
dropped on the surface of heated mercury, it exploded readily 
at 400° of Fahrenheit, but with difficulty at 370°. When its 
temperature was raised slowly, it did not explode, but was de- 
composed quietly. When detonated in the bottom of a hot 
glass tube, much water and fume were given off, and the resi- 
duum collected was metallic platina with a very little iron 
and charcoal. We are uncertain how far this preparation 
resembles the fulminating platina of Mr Edmund Davy. 

In these alloys of steel the differences of specific gravity 
are not great, and may probably be in part referred to the 
denser state of the metals from more or less hammering: at 
the same time it may be observed, that they are nearly in 
the order of the specific gravities of the respective alloying 
metals. 

The alloys of steel with gold, tin, copper, and chromium, we 
have not attempted in the large way. In the laboratory, 
steel and gold were combined in various proportions ;—none 
of the results were so promising as the alloys already named, 
nor did either tin or copper, as far as we could judge, at all 
improve steel. With titanium we failed, owing to the imper- 
fection of crucibles. In one instance, in which the fused but- 
ton gave a fine damask surface, we were disposed to attribute 
the appearance to the presence of titanium; but in this we 
were mistaken ;—the fact was, we had unintentionally made 
wootz. The button, by analysis, gave a little silex and alu- 
mine, but not an atom of titanium; menachanite, in a particu- 
lar state of preparation, was used: this might possibly contain 
the earths.or their basis, or they may have formed a part of 
the crucible. 

M. Berthier, who first made the alloy of steel and chro- 
mium,* speaks very favourably of it. We have made only 
two experiments. 1600 grains of steel, with 16 of pure 
chrome, were packed into one of the best crucibles, and 
placed in an excellent blast furnace: the metals were fused, 
and kept in that state for some time. The fused button proved 
good and forged well: although hard, it showed no disposi- 
tion tocrack. The surface being brightened, and slightly 
acted on by dilute sulphuric acid, exhibited a crystalline 





* Annales de Chimie, xvii. 55. 
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appearance; the crystals, being elongated by forging, and 
the surface again polished, gave, by dilute acid, a very beau- 
tiful damask. Again, 1600 grains of steel with'48 of pure 
chrome were fused: this gave a button considerably harder 
than the former. This too was as malleable as pure iron, and 
also gave a very fine damask. Here a phenomenon rather 
curious was observed: the damask was removed by polish- 
ing, and restored by heat without the use of any acid. The 
damasked surface, now coloured by oxidation, had a very novel 
appearance: the beauty was heightened by heating the metal 
in a way to exhibit all the colours caused by oxidation, from 
ale straw to blue, or from about 430° to 600° of Fahrenheit. 
The blade of a sabre, or some such instrument, made from 
this alloy, and treated in this way, would assuredly be beau- 
tiful, whatever its other properties might be ; for of the value 
of the chrome alloy for edge tools we are not prepared to 
speak, not having made trial of its cutting powers. ‘The sa- 
bre blade, thus coloured, would amount to a proof of its being 
well tempered ; the blue black would indicate the temper of a 
watch spring, while the straw colour towards the edge would 
announce the requisite degree of hardness. It is confessed, 
that the operation of tempering any blade of considerable 
length in this way, would be attended with some difficulty. 

In the account now given of the different alloys, only one 
triple compound is noticed, namely, steel, iridium and osmium ; 
but this part of the subject certainly merits further investiga- 
tion, offering a wide and interesting field of research. Some 
attempts to form other combinations of this description proved 
encouraging, but we were prevented, at the time, by various 
other avocations, from bestowing on them that attention and 
labour they seemed so well to deserve*. 

It is a curious fact, that when pure iron is substituted for 
steel], the alloys so formed are much less subject to oxidation. 
3 per cent of iridium and osmium fused with some pure iron, 
gave a button, which when forged and polished was exposed, 
with many other pieces of iron, steel, and alloys, to a moist 
atmosphere : it was the last of all showing any rust. ‘The co- 
lour of this compound was distinctly blue; it had the property 
of becoming harder when heated to redness, and quenched in 
a cold fluid. On observing this steel-like character, we sus- 
pected the presence of carbon: none, however, was found, al- 
though carefully looked for. It is not improbable that there 


* It is our intention to continue these experiments at every opportunity ; 
but they are laborious, and require much time and patience. 
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may be other bodies, besides charcoal, capable of giving to 
iron the properties of steel ; and though we cannot agree with 
M. Boussingault,* when he would replace carbon in steel by 
silica or its base, we think his experiments very interesting on 
this point, which is worthy further examination. 

We are not informed as to what extent these alloys, or any 
of them, have been made at home, or to what uses they have 
been applied ; their more general introduction in the manufac- 
ture of cutlery would assuredly add to the value, and conse- 
quently to the extension of that branch of trade. ‘There are 
various other important uses to which the alloys of steel may 
advantageously be applied. If our information be correct, 
the alloy of silver, as well as that of platina, has been to some 
considerable extent in use at His Majesty’s Mint. We do 
know, that several of the alloys have been diligently and suc- 
cessfully made on the continent, very good specimens of some 
of them having been handed to us; and we are proud of these 
testimonies of the utility of our endeavours. 

To succeed in making and extending the application of 
these new compounds, a considerable degree of faithful and 
diligent attention will be required on the part of the operators. 
The purity of the metals intended to form the compound is 
essential; the perfect and complete fusion of both must, in 
every case, be ascertained: it is further requisite, that the 
metals be kept for some considerable time in the state of 
thin fusion: after casting, the forging is with equal care to be 
attended to;-the metal must on no account be overheated ; 
and this is more particularly to be attended to when the 
alloying metal is fusible ata low temperature, as silver. The 
same care is to be observed in hardening: the article is to be 
brought to a cherry-red colour, and then instantly quenched 
in the cold fluid. | 

In tempering, which js best performed in a metallic bath 
properly constructed, the bath will require to be heated for the 
respective alloys, from about 70° to 100° of Fahrenheit above 
the point of temperature required for the best cast steel. We 
would further recommend, that this act of tempering be per- 
formed twice; that is, at the usual time before grinding, and 
again just before the last polish is given to the blade. This 


second tempering may perhaps appear superfluous, but upon 
trial its utility will be readily admitted. We were led to 
adopt the practice by analogy, when considering the process 
of making and tempering watch-springs. 





* Annales de Chimie, xvi. 1. 
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Art. XIX.—On a new Species of Rhinoceros found in the 
Ps Interior of Africa, the Skull of which bears a close resem- 
ie blance to that found in a fossil state in Siberia, and other 
bie Countries. By Sir Everarp Home, Bart. V.P.R.S. 
te [Phil. Trans.] 


Tue discovery of a new species of any of the larger ani- 
mals, now that our globe has been so extensively explored, is 
an object of interest to the naturalist, and might afford suff- 
cient reason for laying this new fact before the society ; but 
this interest will be much increased, when there is a striking 
resemblance between the form and appearance of the skull of 
this animal, now in being, and the skull of one of the same 
tribe, only met with in a fossil state. 

It has been hitherto asserted, as one of the most curious cir- 
cumstances in the history of the earth, that all the bones that 
are found in a fossil state, differ from those belonging to ant- 
mals now in existence; and I believe that this is generally 
admitted, and that there is no fact upon record, by which it 
has been absolutely contradicted ; but the observations I am 
about to state respecting this rhinoceros, will go a great way 
to stagger our belief upon this subject. 

The skull of the animal belonging to this new species of 
rhinoceros, now living in Africa, was brought to this coun- 
try by Mr Campbell, one of the missionaries sent there from 
the London Missionary Society, and is deposited in their mu- 
seum in the Old Jewry. The following account is taken from 
the memoranda with which Mr Campbell very obligingly 
furnished me. 

“The animal was shot about 250 or 300 miles, up from the 
westward of De la Goa Bay, six miles west of the city Ma- 
show, and above a thousand miles in nearly a straight direc- 
tion from the Cape of Good Hope. 

“The country from whence the rhinoceros comes, contains 
no thick woods, or forests, but is covered with separate 
clumps of trees, like a nobleman’s park in England. In tra- 
velling, you always appear to be approaching'a wood ; but as 
you advance, the trees are discovered to stand at a distance 
from one another, or rather in little clumps. 

“'This animal feeds upon grass, and bushes; is not carni- 
vorous ; and not gregarious ; seldom more than a pair are seen 
together, or in the vicinity of one another.” Mr Campbell’s 
people wounded another of the same description. ‘“ When 
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enraged it runs in a direct line, ploughing the ground with its 
‘horn. The hide is not welted, is of a dark brown colour, 
smooth, and without hair.” 

The skull which Mr Campbell has brought to England, 
fortunately has the horns :n their natural situation. The 
skull is thirty-six inches long. The long horn, thirty-six 
inches; the circumference at the base, is twenty-four inches. 


There are horns of different lengths in the British museum, 
and one forty-two inches. : | 

In this skull it will be seen, that the horns differ in many 
particulars, from those belonging to the other recent species 
of the rhinoceros. The long one is placed upon the extre- 
mity of the nasal bones, with a direction nearly straight for- 
ward, and the smaller one so close behind it, as to appear 
intended for a support to its base. These striking differences 
would be of little importance, were it not‘that they make it 
bear so close a resemblance to the fossil skull! from Siberia, 
as to leave no prominent characteristic mark between them; 
and were it not that the one is in a fossil state, and the other 
recent, they would be decided to belong to the same species ; 
for although there is no horn attached to the fossil skull, the 
surface fitted for it is obviously marked, and no error can be 
committed respecting its situation, or direction. The fossil 
skull was sent over by the emperor of Russia to Sir Joseph 
Banks, and levied in the British museum, and compared 
with another, which came to this country, but was after- 
wards sentto France. ‘The skull is thirty-three inches long. 
The largest of the recent rhinoceros in. the collection of the 
Royal College of Surgeons, is two feet. 

All the fossil skulls that have been examined, are alike, 
and three feet long; sothat we have now acquired a nearer 
approach to the form of the skull of the rhimoceros of for- 
mer ages, in that which is here described, than has before 
been obtained. From this fact so completely within my 
own observation, I am led to believe, that although many ani- 


mals belonging to former ages may be extinct, they are not 
necessarily so; no change having taken place in our globe, 
which had destroyed all existing animals, and therefore 
many of them may be actually in being, although we have 
_ not been able to discover them. 

When we consider that the course of one of the greatest 


Trivers in Africa, the Niger, has not been traced to its source. 


by any European traveller, we must allow, that great tracts of 
couniry in that immense continent remair unexplored; in 
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which those animals, that are not disposed by their nature to 
submit to the will of man, but, on the contrary, to fly from 
him, may conceal themselves by retiring into the wild fast- 
nesses of forests, which for ages to come may never be visit- 
ed by rational beings. Under these circumstances, we have 
no right to assume that large animals, although not met with, 
do not exist. | 

The following account of the migration of the animals in 
Africa, is in itself a curious document, and explains in what 
wr particular. animals may elude our inquiry at one time, 
and at another be brought within our reach. rf 

Mr Campbell says, he found that the wild ass, or quagga, 
migrates in winter from the tropics, to the vicinity of the Mal- 
aleveen river, which, though farther to the south, is reported 
to be warmer than within the tropic of Capricorn, when the 
sun has retired to the northern hemisphere. He saw bands 
of two or three hundred, all travelling south, when on his re- 
turn from the vicinity of the tropics; and various Bushmen, 
as he proceeded south, inquired if the quaggas were coming. 
Their stay lasts from two to three months, which in that part 
of Africa is called the Bushmen’s harvest. ‘The lions who 
follow them are the chief butchers. During that season, the 
first thing a Bushman does on awaking, Is to look to the heavens 
to discover vultures hovering at an immense height; under 
any of them he is sure to find a quagga that had been slain 
by a lion in the night. 

This disposition for migration on large continents, will ex- 
plain their dispersion into different countries. 

It is deserving of remark that the elephant, one of the most 
powerful and most sagacious of the animal race, has been for 
ages domesticated, (if the expression is admissible,) and has 
learned to havea pride in the ornaments and trappings, with 
which man, for the purpose of pomp and parade, has clothed 
him. It would appear that the sagacity of this noble animal 
had taught him, that to live in the bondage and society of men, 
is better than savage liberty ; for when he has returned to a 
wild state, and remained in it for years, upon meeting with his 
former guide, immediately on hearing his voice he has re- 
turned to his duty. On the other hand, the rhinoceros, al- 
though an inhabitant of nearly the same countries, varying 
equally in species, and met with by men of different nations, 
in the same degree of frequency, has never been brought to a 
civilized state; butis at this day so savage and stupid in its 
nature, that it cannot be tamed. 
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The elephant, we know from observation, as well as from 
the size of its brain, particularly the cerebrum, has intellect 
and memory; but in the rhinoceros, so small is the cavity of 
the cranium, that in all these respects it must be much inferior 
to the elephant. The capacity of the cavity of the skull of the 
male rhinoceros from Sumatra, two feet long, is to that of the 
elephant, as thirty-five ounces to one hundred and eighty-two. 
The length of the skull of the recent rhinoceros, brought over 
by Mr Campbell, is three feet; and the cavity, although mu- 
tilated, shows it not to be larger than the other. In Mr 
Brook’s skeleton of the rhinoceros, five feet six inches high, 
the skull is only one foot eleven inches. His skeleton of the 
elephant is six feet six inches; so that Mr Campbell’s rhino- 
ceros must have been of the full size. 

The skull of the horse has a capacity which, when com- 
pared with that of the rhinoceros, is to the small female of 
that species, nearly equal. 

Skulls of the different species of rhinoceros known to exist, 
are preserved in the anatomical collections in this country, 
as well as in France. One species from Sumatra with two 
om one from Africa with two horns, and one with a single 

orm. | 

Of all these different species none have been found to possess 
a common share of intellect; the size of the cavity of the skull 
in all of them, is nearly the same; and there is no account 


upon record, of a rhinoceros ever having been tamed, although — 


curiosity alone, would have been a sufficient inducement to 
have made the attempt, had there been any probability of 
SUCCESS. 

The following account of the manners and habits of the 
Asiatic rhinoceros, clothed in armour, and having the welted 
hide, | have taken from the young man who was its keeper 
for three years in the Menagerie at Exeter Change, at the end 
of which period it died. 

It was so savage, that about a month after it came to Exe- 
ter Change, it endeavoured to kill the keeper, and nearly suc- 
ceeded. It ran at him with the greatest impetuosity; but 
fortunately the horn passed between his thighs, and threw the 
keeper on its head: the horn came against a wooden parti- 
tion, into which the animal'had forced it to such a depth, as 
to be unable for a minute to withdraw it, and during this in- 
terval the man escaped. 

Its skin, although apparently so hard, is only covered with 
small scales of the thickness of paper, with the appearance of 
19 
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tortoise shell; at the edges of these, the skin itself is exceed- 
ingly sensible, either to the bite of a fly, or the lash of a ef 
and the only mode of managing it at all was by means of a 
short whip. By this discipline the keeper got the manage- 
ment of it, and the animal was brought to know him ; but fre- 
quently, more especially in the middle of the night, fits of 
phrenzy came on, and while these lasted, nothing could con- 
trol its rage, the rhinoceros running with great swiftness round 
the den, playing all kinds of antics, making hideous noises, 
knocking every thing to pieces, disturbing the whole neigh- 
bourhood, then all at once becoming quiet. While the fit 
was on, even the keeper durst not make his approach. The 
animal fell upon its knees to enable the horn to bear upon any 
object. It was quick in all its motions: ate ravenously all 
kinds of vegetables : appearing to have no selection. They fed 
it on branches of the willow. It possessed little or no memo- 
ry; dunged in one place, and if not prevented ate the dung, 
or spread it over the sides of the wall. Three years con- 
finement made no alteration in its habits. 

The account in the Bible of an unicorn not to be tamed, 
mentioned by Job, bears so great an affinity to this animal, 
that there is much reason to believe that it is the same, more 
especially, as no otheranimal has ever been described so de- 
void ofintellect. In that age, the short horn might readily be 
overlooked, as it cannot be considered as an offensive wea- 
pon ; and the smoothness of the animal’s skin would give it a 
greater resemblance to the horse than to any other animal. 





Art. XX.—Some Experiments and Researches on the Saline 
Contents of Sea-Water, undertaken with a view to correct 
and improve its Chemical Analysis. By Atexanper Mar- 


cet, M.D., F.R.S., Honorary Professor of Chemistry at 
Geneva. [Phil. Trans.] 


In a paper on the temperature and saltness of various seas, 
which the Royal Society did me the honour to publish in their 
‘Transactions for the year 1819, I threw out a conjecture, that 
the sea might contain minute quantities of every substance in 
nature, which is soluble in water. For the ocean having 
communication with every part of the earth through the rivers, 
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all of which ultimately pour their waters into it; and soluble 
substances, even such as are theoretically incompatible with 
each other, being almost in every instance capable of co-ex- 
isting in solution, provided the quantities be very minute, I 
could see no reason why the ocean should not be a general re- 
ceptacle of all bodies which can be held in solution. And 
although it will appear from the following account, that I have 
been unsuccessful in some of my attempts to prove the truth 
of this conjecture, it may fairly be ascribed either to a want 
of sufficient accuracy in our present methods of chemical ana- 
lysis, or of the requisite degree of skill in the operator. 

Some time after the communication to which | have just re- 
ferred, an extraordinary statement was pointed out to me, 
upon the authority of Rouelle, a French chemist of the last 
century, from which it appeared that mercury was contained 
in sea salt*: and I saw soon after in the ‘Annales du Musée,’ 
vol. vii. a paper by the celebrated chemist Proust, who, in a 
great measure, confirmed that statement, by announcing that 
he had found traces of mercury in all the specimens of marine 
acid which he had examined. 

Improbi:ble as the fact appeared, I thought it worth while 
to repeat the experiment, and to take that opportunity of 
making some collateral researches upon other substances, 
much more likely than mercury to be discovered in sea- 
water. 

For this purpose I availed myself of the kindness of my 
friend Mr John Barryt, who happened to be in the vicinity 
of Portsmouth, to supply me with specimens of sea-water, 
carefully concentrated upon the spot, in vessels of Wedgwood 
ware, and with scrupulous attention to cleanliness in the pro- 
cess. Accordingly he was so obliging, as not only to send 
me a quantity of brine evaporated under his own eye, in the 
manner just mentioned, but he also collected for me a valuable 
series of specimens from the salt-works near Portsmouth, from 
all the stages of the process, so as to afford me an opportunity 
of investigating with accuracy all the chemical circumstances 
of this interesting branch of national economy. Finding my- 
self, however, much pressed by time at this late period of the 
session, I shall, after briefly adverting to Rouelle’s supposed 
discovery, confine myself in this communication to a fewob- 
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* See Journal de Médecine, vol. xlvili. 1777, page 322. 
+ Mr John Barry, of Plough Court, mventor of a new and valuable pro- 
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servations which I have made on sea-water itself; keeping out 
of view, for the present, the topic of salt-making, which, how- 
ever, [ intend to resume at some future period, in a more com- 
plete and satisfactory manner. : 

I first attempted to detect mercury in a specimen of bay- 
salt, such as is obtained in the salt-works near Portsmouth, 
by spontaneous evaporation. This variety of salt forms large 
crystals, but is always more or less contaminated by earthy 
matter, which gives it a dirty appearance. It has, probably, 
a general resemblance to the French Sel de Gabelle, which 
is more impure still, though, I believe, obtained in a similar 
manner*, 

Eight ounces of this salt were put into a coated retort con- 
nected with a receiver, and about four ounces of nitrous acid 
were poured upon it. A pretty brisk action took place, which 
was further increased by the application of heat; fumes of 
chlorine were immediately disengaged, and a reddish fluid 
condensed in the receiver; the heat was continued, and gra- 
dually raised in a charcoal fire till no acid or moisture any 
longer came over; at which time a new emission of red fumes 
indicated that the nitrate formed in the retort was beginning 
to part with its acid: minute drops of fused salt soon bedewed 
the upper part and neck of the retort, so as to be mistaken, at 
first, for a sublimate. This, however, proved to be almost 
solely muriate of soda ; and on careful examination, it did not 
appear to contain the smallest atom of corrosive sublimate. 

I next dissolved five or six pounds of bay-salt in water, and 
collected in a filter the insoluble earthy sediment, in which 
Rouelle stated that the quicksilver was usually found. This 
sediment being carefully dried, and heated to redness ina 
coated retort, a white sublimate arose, and condensed on the 
neck of the retort; but this sublimate proved to be muriate of 
ammonia, and did not contain the smallest portion of corrosive 
sublimate or other mercurial salt. This sal-ammoniac, though 
evidently formed during the distillation from the vegetable 
and animal matter contained in the sediment, suggested to me 


the idea of looking for ammonia amongst the contents of sea- 
water. 
I now submitted some Se] de Gabelle, which I had _ pro- 


cured from Calais for the purpose, to similar experiments, and 







































* The name of bay-salt is often applied to foreign as well as British salt, 
and in general it simply denotes that the salt has been obtained by spon- 
taneous evaporation. 
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the sediment, also was carefully examined. The result was 
essentially the same as with the bay-salt. After adding nitric 
acid to the salt, the heat was gradually pushed to redness; 
and when all the moisture was evaporated, a white sublimate 
appeared, as in the former case, which, in this instance, proved 
to consist almost entirely of nitrate of soda; but always with- 
out the least particle of mercurial salt, and without any mu- 
riate of ammonia*. | Paes 

I therefore think myself justified in concluding that the 
mercury, which other chemists have detected in sea-salt or its 
products, must have been introduced there ‘from some local 
or accidental circumstances. : 

In experiments upon sea-salt, or in general upon the saline 
contents of the sea, it is obvious that, in order to exclude 
sources of error, it is necessary to operate upon pure sea- 
water, and not upon salts obtained from it by the usual pro- 
cesses in the large way, these being always more or less con- 
taminated by the clay pits in which the evaporation is carried 
on, by the metallic boilers, or other adventitious causes. I 
therefore now turned my attention to the sea-water itself, and 
in particular the perfectly pure and transparent specimen of 
concentrated brine from the channel, which | have above 
mentioned. Mr Barry procured this water near Bembridge 
floating light, about two miles N.E. of the eastern extremity 
of the Isle of Wight, and the evaporation which it had under- 
gone at Portsmouth had only separated from it a quantity of 
calcareous matter, principally selenite. 

A few pounds of this water were evaporated nearly to dry- 
ness, at a gentle heat, so as to reduce the mother liquor to the 
smallest possible quantity. This liquor was suffered to drain 
off, and reserved for experiments, as it is in this fluid that any 
new ingredients are most likely to be detected. 

1 had suspected that some nitric salt might be found in sea- 
water; but in this I was disappointed. The discrimination 





* in the former experiment the sublimate was principally muriate of soda. 
owing, no doubt, to the decomposition having been less complete, and the 
operation less gradually conducted than in the latter experiment. 

7 The water, immediately on being raised from the sea, had been allowed 
to stand a sufficient time to deposit the earthy particles suspended im it, by 
which means it had bécome beautifully transparent. 100 pounds of the 
water produced only three grains of earthy sediment, in which | could dis- 
cover nothing but carbonate of lime and oxide ofiron. It is in this sedi- 
ment, according to Rouelle, that mercury is to be found. I need hardly 
say that I could not detect in it the least particle of that metal. 
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by the shape of the crystals being in this instance scarcely 
practicable, the mode which I employed for detecting it, con- 
sisted in concentrating the bittern in a glass tube or retort, till 
it began to deposit solid matter, then adding sulphuric acid 
and gold-leaf, and boiling the mixture ; the gold-leaf was not 
in the least acted upon, nor was any smell of nitric acid per- 
ceived ; but on adding the smallest quantity of nitre to the 
same mixture, the gold was dissolved, and the smell of aqua 
regia was instantly perceived*. 

A portion of the said bittern was next examined by appro- 
priate re-agents with a view to detect any minute quantity of 
earths or metals, especially alumina, silica, iron and copper, 
which former inquirers might have overlooked ; but I could 
find no other earth except magnesia: and to my surprise, I 
did not find in the bittern the least particle of lime; which 
proves that sea-water contains no muriate of lime, as had 
been generally supposed. I was equally unsuccessful in my 
attempts to detect iron or copper, by the most delicate tests. 
In fact, neither alkalies, nor alkaline carbonates, precipitated 
any other substance from the bittern of sca-water, except 
magnesia. 

The deposit obtained at Portsmouth during the early pe- 
riod of the concentration of the water, being analysed, I found 
it to consist of selenite, mixed with a little muriate of soda, 
and a portion of carbonate of lime. The presence of this last 
substance in sea-water, in a state of perfect solution, being, | 
believe, a new fact, 1 neglected no means of establishing it 
with certainty, an object which was accomplished without 
difficultyt. , 

Carbonate of magnesia having been supposed by some che- 
mists to exist in sea-water, ] looked for it in the same deposit ; 
but I could not detect the least portion of it by the most de- 
licate testst. 

I] next turned my attention to the alkaline salts of sea-water : 
and here J was more fortunate; as I succeeded in ascertain- 
ing beyond a doubt, that sea-water contains ammonia, as it 


* For this easy and elegant process for detecting nitric acid, a point at- 
tended with difficulty, | am indebted to Dr Wollaston. 

t The deposit was treated with acetic acid, which occasioned an effer- 
vescence. The clear liquor being then decanted off, and evaporated to 
dryness, and alcohol added, acetate of lime was found in the filtered alco- 
holic liquor. 

t Namely, solution of the mass in dilute muriatic acid; precipitation of 
the lime, and addition of phosphate of ammonia to the filtered liquor. 
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yielded sal-ammoniac by evaporation and sublimation. This 
result was easily obtained. Some of the bittern being evapo- 
rated to dryness in a retort, and a low red heat applied, a 
white sublimate appeared in the neck of the retort, which 
proved to be muriate of ammonia. The mode in which this 
substance was identified was as follows: 

1. The sublimate was re-dissolved in water, re-evaporated 
to dryness, and again sublimed by the heat of a spirit-lamp. 

2. This new sublimate being again dissolved, and solution 
of magnesia and phosphoric o. added, a triple phosphate 
was formed. . 

3. On adding caustic potash to the solution, and bringing 
the mouth of a phial containing muriatic acid close to the ves- 
sel, abundant white fumes appeared. 

4. The sublimate gave precipitates both with muriate of 
platina and nitrate of silver*. 

Sulphate of soda having been mentioned by many chemists, 
as one of the constituents of sea-water, | endeavoured to as- 
certain, whether or not it existed in it. But all attempts to 
detect this salt in the bittern by crystallization were fruitless, 
though great pains were taken for that purpose; and I feel 
the more confident that there is no sulphate of soda in sea- 
water, as the presence of this salt, in any but the most mi- 
nute quantities, would be quite incompatible with our know- 
ledge of chemical affinities. For since there are, coexisting 
in sea-water, muriate of soda and sulphate of magnesia, it is 


evident that sulphate of soda would decompose muriate of © 


magnesia, which salt is known to be in sea-water. And again 
we know, that sea-water contains sulphate of lime and mu- 
riate of soda; therefore it cannot contain sulphate of soda; 
for in that case we should have muriate of lime, which I have 
shown to be contrary to fact. 

‘The last circumstance which I shall at present notice, re- 
lates to the state in which potash exists in sea-watert. Potash is 





* Asit did not enter into my plan, on this occasion, to turn my attention 
to the estimation of proportions or precise quantities, | have not attempted 
to estimate exactly the proportion which ammonia bears to the other ingre- 
dients of sea-water ; but as its presence can easily be shown in 100 grains 
of the bitter salts, its quantity cannot be extremely minute. 

t It will be recollected, that the presence of potash in sea-water, though 
announced by myself in the paper on sea-water to which I have before al- 
luded, was Dr Wollaston’s discovery. I have likewise to mention, that the 
above experiments respecting the state in which it exists, were either made 
by him or at his suggestion. 
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found, by its appropriate re-agents, principally in the bittern ; 
but it is found also among the salts which are separated from 
it, especially in the later period of crystallization. By further 
and repeated evaporation of the bittern, and successive sepa- 
ration of the mother-water remaining after the removal of the 
crystals formed, various distinct crystals were obtained pos- 
sessing their characteristic form, namely, prismatic sulphate 
of magnesia, cubic and star-shaped muriate of soda, and 
rhombic crystals, quite different from either of the other salts. 
These crystals, which were evidently portions of an oblique 
rhombic prism, being carefully separated and washed with 
water and alcohol, proved to be a triple salt of sulphate of 
potash and magnesia ; a salt so easily analysed, that it would 
be quite superfluous to relate the particulars of the process. 
it now remained to be ascertained, whether potash might 
not also exist in sea-water in the state of muriate of potash, or 
of triple muriate of potash and magnesia. That a consider- 
able quantity of potash remains in the bittern, even after the 
separation of the triple sulphate, is easily ascertained ; and 
by careful evaporation it may be made to crystallize as a 
triple salt in rhombic crystals; .but the constitution of this salt 
| is so delicate, that it is liable to be separated into muriate 
of potash and muriate of magnesia by water alone; and it is 
‘| with certainty decomposed by alcohol, which takes up the 
im magnesian muriate, and leaves the other undissolved. 
From the foregoing observations and experiments it may, 
therefore, be inferred, 
i ist. That there is no mercury, or mercurial salt, in the 
waters of the ocean. 
Qdly. That sea-water contains no nitrates. 
Ht 3dly. That it contains sal-ammoniac. 
| 4thly. That it holds carbonate of lime in solution. 
{ 5thly. That it contains no muriate of lime. 
6thly. That it contains a triple sulphate of magnesia and 


potash. 
Some of these circumstances will, of course, require that 


former analyses of sea-water, and my own in particular, should 
be corrected and revised ; but this J shall not attempt to do, 
until I have obtained further and still more precise informa- 
tion on the subject. 
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Art. XXI.—On Animals receiving their Nutriment from Mi- 
neral Substance. By the Rev. W. Kirpy, M. A., F.R.S., 


F.L.S. [Phil. Mag.] 


Mirser has proposed to distinguish vegetables from ani- 
mals by the different nature of their food: the former deriv- 
ing their nutriment, as he affirms, from inorganic matter, and 
the latter from organic. Another able and learned physiolo- 
gist, Dr Virey, in the Nouveau Dictionnaire d’Histoire Natu- 
relle, article Aliment, maintains, on the contrary, that plants 
as well as animals are supported by organic food : since, as he 
contends, it is the debris of organized matter, mixed with the 
soil, that furnishes plants with their appropriate pabulum, as 
likewise those animals, such as earthworms, the larve of 
ephemere, &c. which have been supposed to live upon earth, 
He also excludes water and air from the function in question. 
The arguments which he adduces in support of his hypothesis 
appear ingenious and forcible: the principal one is, that the 
fertility of a soil depends upon the quantity of humus or vege- 
table earth that it contains ; and that worms, &c. are not to be 
found in very barren soils. Still, however, there is no gene- 
ral rule without some exceptions: and one has fallen under 
my own notice, which seems to prove that there are animals 
that can derive nutriment from a mineral substance, in which 
there are no debris of organized matter. When I was lately 
in town, Mr Hunneman, of Queen-street, Soho, informed me 
that he had received some specimens of asbestos from Profes- 
sor Bonelli, which upon examination were found to contain 
many larve of some insect, that had perforated it in various 
directions, and in it underwent their customary metamor- 
phoses. ‘These, when arrived at their perfect state, proved to 
be a species of beetle of the genus dermestes—a tribe that usu- 
~ ally feeds upon dead animal matter when dried. He oblig- 
ingly gave me specimens of the beetles, and also of the asbes- 
tos; the latter appeared to be of the flexible kind, which is 
called amianth. , Upon examining the former, I find it to be 
the dermestes vulpinus Fabr. (Oliv. Ins. No. 9. t.i. f. 6,) a 
species common to South Europe and South Africa. As the 
animals ofthis tribe are not particular in selecting a place in 
which to undergo their metamorphosis, it is not probable that 
they would have taken the trouble to perforate the asbestos 
for that sole purpose, since they will not only assume the 
pupa in the exuvie of the animal they have devoured, but 
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even under their own excrement: (see De Geer, iv. 196 :) but 
a further proof that this was not their object, is furnished by 
the varying size of the holes perforated in the specimen of 
the hee’ bor that Mr Hunneman gaveme. ‘There were three, 
one of which wasa line and a half in diameter ; another, a line 
and three fourths; anda third, two lines: from whence it 
seems to follow that the insects that perforated it were in dif- 
ferent stages of growth; and consequently derived nutriment 
from that substance. 

_ IT hope that the fact I have here recorded will not be un- 
worthy a place in the Philosophical Magazine, and that it 
may stimulate some of your readers, who may have had an 
opportunity of making observations on similar subjects, to lay 
‘them before the public. Insulated facts, though seemingly 
trifling, are often of great use to the physiologist and natural 


philosopher. 


Art. XXII.—Observations on the Orang Outang. 


The third volume of the Memoirs of the Wernerian Society of Edinburgh 
contains an elaborate paper by Dr Thomas Stewart Traill, of Liverpool, on 
the anatomy of the Orang Outang. As it appears that most, if not all the 
engravings and delineations of this animal in works on natural history, 
are extremely incorrect, we have prepared the following account of some 
parts of this highly interesting paper. (J. W.W.] 


The animal in question was a female, and was brought from 
the Isle of Princes, in the gulf of Guinea, where it had been 
carried by a native trader from the banks of the Gaboon. 
When erect it was about thirty inches high, and was said to 
be young. being inferior in size to many seen in its native 
forests. The natives of Gaboon assert that this species at- 
tains the height of five or six feet ; that it is a formidable an- 
tagonist to the elephant, and that several of them will not 
scruple to attack the lion, and other beasts of prey, with clubs 
and stones. It attacks solitary travellers, and is said to carry 
off negro girls, some of whom after a captivity of a number of 
years, have made their escape, and returned to human society. 
Dr Traill remarks that these reports confirm the narratives of 
the early voyagers, Purchas, Dampier, Battel, and others, and 
that similar facts have been recently stated, very circumstan- 
tially, by gentlemen who have lived in Western Africa. 
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The negroes believe the animal to have rational powers, 
and the faculty of speaking, of which it cunningly avoids the 
exercise through fear of being compelled to labour. 

Captain Payne, by whom the animal examined by Dr 
Traill, was brought to England, says, when it first came on 
board, it shook hands with some of the sailors, but refused 
its hand, with marks of anger, to others, without any apparent 
cause. It speedily, however, became familiar with the crew, 
except one boy, to whom it never was reconciled. Whenthe 
seamen’s mess was brought on deck, it was a constant atten- 
dant; would go round and embrace each person, while it ut- 


tered loud yells, and then seat itself among them to share the 
repast. When angry, it sometimes made a barking noise like 
a dog; at other times it would cry like a pettish child, and 
scratch itself with great vchemence. It expressed satisfac- 
tion, especially on receiving sweetmeats, by a sound like hem, 
in agrave tone; but it seemed to have little variety in its 
voice. In warm latitudes, it was active and cheerful, but be- 
came languid as it receded from the torrid zone; and on ap- 
proaching the shores of England it shewed a desire to have a 
warm covering, and would roll itself carefully up in a blanket 
when itretired to rest. It generally walked on all fours ; and 
captain Payne particularly remarked that it never placed the 
palm of the hands of its fore extremities to the ground, but, 
closing its fists, rested on the knuckles; a circumstance also 
noticed by Tyson, which was confirmed to Dr Traill by a 
young naval officer, who had been for a considerable ume 
employed in the rivers of Western Africa, and had opportu- 
nities of observing the habits of this species. The animal 
did not seem fond of the erect posture, which it rarely affect- 
ed, though it could run nimbly on two feet for a short dis- 
tance. In this case, it appeared to aid the motion of its legs, 
by grasping the thighs with its hands. It had great strength 
in the four fingers of its superior extremity; for it would of- 
ten swing by them on a rope upwards of an hour, without 
intermission. When first procured, it was so thickly covered 
with hair, that the skin of the trunk and limbs was scarcely 
visible, until the long black hair was blown aside. At that 
period, the skin was free from any disease: but after it had 
been some time at sea. much of its hair fell off. its body was 
attacked by a scaly eruption, resembling psoriasis guttata and 
attended by excessive itching. ‘This, Dr Traill thinks, may 
have been owing to improper food. It ate readily every sort 
of vegetable food; but at first did not appear to relish flesh, 
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though it seemed to take pleasure in sucking the leg-bone of 
a fowl. It acquired a relish for wine, but not for ardent spi- 
rits. It once stole a bottle of wine, which it uncorked with its 
teeth, and began to drink. It was immoderately fond of 
sweet articles of food; it learned to feed itself with a spoon, 
to drink out of a glass, and shewed a general disposition to 
imitate the actions of men. It was attracted by bright me- 
tals, seemed to take pride in clothing, and often put a cocked 
hat on its head. It was dirty in its habits, and was never 
known to wash itself. It was afraid of fire arms; and on the 
whole appeared a timid animal. It lived with captain Payne 
seventeen weeks. 

The skin of the animal was of a yellowish white, thinly 
covered with long black hair on the front; but more hairy 
behind. The hair on the head was thinner than on the fore- 
head, and in front of the ears formed whiskers. ‘The princi- 
pal part of the face was naked, and the skin whitish and 
wrinkled. The longest hair was at the elbows. 

The ears were remarkably prominent, in shape some- 
what resembling the human. The nose was quite flat, and 
appeared only as a wrinkle of the skin, with a slight depres- 
sion along its centre. ‘The nostrils were patulous and open 
upwards, which would be inconvenient did the animal usually 
assume the erect posture. The projection of the jaws was 
excessive; but less so than in the baboor. Dr Traill re- 
marks that the projection of the lower jaw, as represented in 
the first and second figures of Camper’s second plate, is carica- 
tured. The mouth was wide, and the lips thin, being desti- 
tute of that recurvation of the edges which adds so much to 
the expression of the human countenance. The whole con- 
tour of the head bore no inconsiderable resemblance to some 
Egyptian figures of the god Anubis. 

With regard to the limbs, observes Dr Traill, the chief 
difference between our specimen and Dr Tyson’s figure, 
consists in the excessive length of the arms ; which in this ani- 
mal, descend below the knees, by the whole length of the 
phalanges of the fingers, which are above three inches in 
length. The proportions in the work of Camper, approach 
nearest to the present instance in this particular. The hand 
differs from the human, in having the thumb by far the small- 
est of the fingers. The foot is more properly a hand ap- 
pended to a tarsus. The thumb of this extremity is very 
long, powerful, and capable of great extension. 
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Dr Traill describes the peculiarities of the internal struc- 
ture of the orang outang with great minuteness. He remarks 
that the general appearance of the skeleton is pretty accu- 
rately given by Dr Tyson. The general form of the head 
approaches nearer to that of man, than in any other species 
of this genus; but the top of the head is rather flatter, and 
the union of the spine with the head is rather farther back. 

In examining the muscles of this animal, several were found 
which seem to have escaped the researches of ‘Tyson, as well 
as the more recent observations of Camper and of Cuvier. | 
The most remarkable muscle, about the top of the thigh, not Le 
noticed by these writers, is flat and triangular, arising from a 
the whole anterior edge of the ilium to within half an inch of et 
the acetabulum, and is inserted just below the fore-part of the ‘a 
great trochanter, between the head of the cruralis and vastus Aeou 
externus, a little below the origin of the former. As this weap 
muscle appears to be especially intended to assist in climbing, et 
Dr Traill proposes to name it the scandens or musculus scan- Veh 

; sorius, and he regards it as one of the principal peculiarities | 
I in the simia satyrus. 
: In examining the internal parts of the brain, the usual ho- 
§ rizontal sections were employed. The cineritious matter 
near the top of the brain, bore a larger proportion to the is 
medullary than in the human body, but the proportional a 
— of medullary matter became greater on penetrating ; 
to the level of the corpus callosum. The pineal gland was 
remarkably large. The whole quantity of brain weighed 11 
ounces avoirdupois. Dr Traill conjectures that the propor- 
tion between the brain and body, was from j;th to J;th part; a 
which approaches pretty nearly to that of man, in whom it } 
varies from 3‘; to z';*. The quantity of brain, Dr Traillre- * . 
marks, gives no indication of the intellect of animals, else eels: | 
monkeys, the mole, the mouse, the dolphin, and several birds hat 
should be greatly superior to the dog, the horse, the elephant, ben 
which last, of all quadrupeds, seems to have the smallest brain ‘ers’ 
in proportion to his body. | es 

The great size of the olfactory nerve, and the extensive ery. 
surface of the turbinated bones, Jead to the inference that the 
animal was endowed with an acute sense of smell. 

After minutely describing the organs of voice, Dr Traill 
observes, that there does not appear any reason why the 
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*See Cuvier, Anatom. Comp. tom. ii. p. 149. 
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orang outang should not speak. The organization strikingly 
approaches that of man, yet this animal, according to the best 
evidence, has never been known to make any attempt at ar- 
ticulate sounds. Its deficiency in this respect is to be refer- 
red, not to corporeal, but to mental peculiarities. 


ART. XXII1.—Account of the Opals of Hungary. 


The following account of the Opals of Hungary is translated and abridged 
from Beudant’s Travels in Hungary : published in Paris, last year. [J.W.W. } 


Tue most celebrated locality where the opal occurs is 
a village named Cservenicza*, in the trachytic formation 
which extends from Tokaj to Epéries. The mines have been 
wrought for many ages, and it is recorded that, in the year 
1400, there were 300 workmen employed in the country of 
Cservenicza, both for working the opals, and the ores of mer- 
cury. At this time the number of workmen employed does 
not exceed 30. 

The varieties of opal noticed by M. Beudant in these 
mines, were the opaque opal of a yellowish or reddish white, 
and the milky opal, which is more or less translucent. The 
latter in some places assumes the character of menilite. 

The fire opal is equal in lustre and beauty to that disco- 
vered by Humboldt at Mexico ; it is still pretty common, 
but occurs in small masses, and these are so much cracked 
that it is almost impossible tocut them. Could it be obtained 
in large pieces free from fissures, it would be surpassed in 
beauty by no other mineral. ‘The yellow colour appears 
to arise from the presence of iron, for on exposure to the 
blow-pipe it quickly blackens. M. Beudant considers the 
iron to be in the state of a hydrate. 

Limpid opal is found free from colour in the interior of 
small geodes, which consist principally of opaque or milky 
opal; in these it forms a crust of variable thickness passing 
gradually into the contiguous layers. It sometimes occurs 
by itself in minute fissures, or is interposed in small layers in 
the substance of various kinds of opal. 


* Sclavon., Vorésvagas, Hung., pronounced Tchervenitza and Veu-reu- 
che-vaga-che. 
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Stalactitic opal (Popal concretionnée) is found lining the sides 
of fissures and geodes. The small stalactites differing, when 
limpid, in no respect from hyalite, adhere more or less firmly 
toone another. When slightly heated they assume a pearly 
lustre and lose their coherence, when exposed to a red heat 
they break into small scales. Sometimes the stalactites are 
extremely minute, and completely fill the cavities, the small 
fissures by which the siliceous matter has penetrated the 
rock, being equally filled. 

In some instances the opaline matter having formed but 
thin layers, an appearance of minute tortuous canals is pro- 
duced, their surfaces being covered by very minute points. 
These surfaces are described as having the aspect of certain 
earthy pumices, with elongated and tortuous vesicular ca- 
vities. 

Irridescent opal (l’opale irisée) is the principal object of re- 
search. It is abundantly disseminated in the rocks, but ge- 
nerally in very minute nests; itrarely occurs in large pieces. 
The working sometimes goes on for years before a piece oc- 
curs of the size of a 20 sous piece. The largest which has 
ever been found is in the imperial cabinet of Vienna ; it 1s of 
the size of a man’s fist, and weighs 17 ounces. ‘This magni- 
ficent specimen has been at Vienna for more than two centu- 
ries, and it is not known when it was found. The polishing 
has been done irregularly to avoid diminishing its size. There 
are many fissures in it, and it is not completely disengaged 
from its matrix. 

This kind of opal presents a great variety of colours; all 
the shades of blue, violet, red, yellow, green, &c. are blended 
in a thousand ways, and with the most brilliant and agreeable 
reflections. This beautiful stone is in great request and main- 
tains a high price; the smallest piece, when beautiful, is not 
sold for less than 4 or 5 louis, (15 or 18 dollars.) and when 

: large the value augments altogether beyond proportion. 
4 There is a very fine specimen at Kaschau, of the size of a 
: small crown piece, for which 30,000 florins (10.000 dollars) 
; were offered. It is said to have been purchased by the Ba- 
‘ ron de Brudern. ‘The irridescent colours of opal are not 
| owing to cracks or fissures; for these cannot be seen in the 
most beautiful specimens ; and the smallest fragments present 
my «exactly the same play of light as the largest. The unequal! 
4 distribution of vacuities, of different sizes, inclosing water, is 
F the probable cause of this play of light; and it is easy, from 
: the colours observed, to estimate the size, or rather the degree 
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of minuteness of these vacuities, upon the Newtonian theory 
of coloured rings. 

Ferruginous opal occurs with the other varieties. It is im- 
pregnated with hydrate ofiron. This variety is described by 
M. Beudant as passing into the opal jasper of Werner. It oc- 
casionally occurs in large nests,in which the opal is no longer 
to be distinguished, and to this variety are to be referred the 
specimens found in collections under the name of opal-jas- 
per of Cservenicza. Sometimes the iron is so abundant, that 
the opaline matter discovers itself only by the resinous lustre 
it communicates to the mass. This mixture happens in all 
the varieties of opal; and it is this which constitutes the black 
opal (liver brown) which is rarely found possessed of the re- 
quisite beauty, as the reflections are destroyed by the mix- 
ture: itis much esteemed on account of its rarity ; the reflec- 
tions are dull, and most commonly violet or purple, all the 
other tints being absorbed by the colour of the basis. 

Opals of all kinds are susceptible of alteration, becoming 
opaque, white, soft and adhesive to the tongue. Some by 
imbibing water regain their transparency and irridescence, 
constituting the hydrophane of mineralogists. This name is 
equally applicable to some calcedonies, which present simi- 
lar phenomena, and hence the two minerals have been some- 
times confounded. ee 

In experimenting upon these altered opals M. Beudant found 
that they regained their transparancy when heated strongly 
before the blow pipe, and that at the same time they cracked, 
or split, which seemed to indicate a condensation of the sub- 
stance, and to show in a different way from that hitherto 
known, that the opacity is owing to the vacuities contained in 
the stone. When the alteration and decomposition of the 
opal become complete, there results a white earthy matter, 
miscible with water, but not, however, so as to form a paste 
like argil. 

Small nests of a white, soft, sectile matter, also exist in the « 
most solid and freshest parts of the rock. M. Beudant is not 
inclined to believe that this is the result of a decomposition of 
the opal, as from being inclosed in the rocks, it could not 
have been exposed to the influence of the air, but that itis a 
particular state of the mineral. “These earthy parts are re- 
garded by the workmen as unripe opal. By desiccation the 
substance becomes harder, and cracks. 

The sulphuret of iron occurs in the rocks in which opal is 
found, and the opal itself contains it in greater or less quantity ; 
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it sometimes causes the decomposition of the rock, and even 
of the opal, in which it is contained. 

Opal has been considered by some chemists as a hydrate 
of silica; by others, among whom is Berzelius, the water is 
supposed to be merely interposed. The latter opinion is 
founded on the fact, that silica cannot be made artificially to 
combine with water. M. Beudant does not speak decid- 
edly in favour of either of these opinions; neither is he in- 
clined to admit that opal and the minerals, which have been 
distinguished as silex resinite, and which differ essentially from 
hyaline quartz, have the same relation to the latter which 
compact carbonate of sime has to calcareous spar. All the 
circumstances under which opal occurs indicate a peculiarity 
of nature, which, though as yet imperfectly understood, is not 
the less evident. i 


Opal has been said to occur in Hungary, in beds of 


many feet in thickness; but M. Beudant always found it in 
nests, or rather veins, extending in all directions. ‘This is the 
case at Cservenicza, where it has evidently filled either open 
fissures in the rock, subsequently to its consolidation, or irre- 
gular cavities, naturally existing in it. The walls of open 
fissures are in some places covered with opal; or cavities 
occur lined with stalactites, showing that the substance has 
been infiltrated. In other cases the manner in which the 
opal is disseminated in the rock, seems to indicate the contem- 
poraneous formation of both. 

The rock in which the nests and veins of opal occur at 
Cservenicza, has received various names, as lava, granite, por- 
phyry, altered porphyry, brecciated porphyry, and hardened 
clay ; some geologists viewing it as of volcanic, others as of 
aqueous origin. The opinion of M. Beudant is, that the mass 
of mountains in which this beautiful substance is found, is en- 
tirely formed of trachytic conglomerates, extending from the 
heights of Sovar to that of Kaschau, and which present 
a great number of varieties, according as the fragments of 
trachyte have been more or less broken up, more or less al- 
tered, and as they are more or less numerous in the paste 
which results from their comminution. 

The central and most elevated parts of these mountains, 
resting immediately upon the trachyte, are composed of large 
blocks piled upon one another, having a finer conglomerate 
interposed. Small specimens of this conglomerate present 
many deceptive characters, and have led to numerous errors; 
but these are only infinitely small portions in the midst of a 
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mass of very distinct conglomerates. When observed in 
place, the intimate connection of the fine deposits with the 
coarser conglomerates composing the greater part of the 
mountains, is immediately perceived*. 

The veins or nests of opal occur every where in these 
masses; they are found equally at the surface as deep in 
their substance. ‘The veins or nests of opaque or milky opal 
are always more numerous, and larger than those of the irri- 
descent variety. Cservenicza is not the only place where opal 
is found, and a number of other localities in the same group of 
mountains are noticed by M. Beudant. ‘The trachytic con- 
glomerate is not the only rock in which opal is found ; it oc- 
curs in pumice conglomerate near Neusohl, and at some other 
places ; but these opals are inferior in beauty, and have 
more of the characters of menilite. 

Opal occurs in pear! stone at the extremity of the valley of 
Glasshiitte, and at Telkebanya in the trachytic group of To- 
kaj. In the first of these localities, the opals are the opaque, 
and milky varieties. In the second, they are wax wth: and 
fire opals, like those brought from Zimapan, in Mexico, by 
M. de Humboldt, where they occur in the same matrix. 

Opal Jasper. Werner has designated by the name of opal 
jasper, a particular species of jasper, having a basis of the 
nature of opal, and which occurs more or less mixed with 
foreign matters, among which the oxide of iron is the most 
important. ‘This substance is still abundant in Hungary. 

The purest opal jasper, which is only an impure nee of 

or 
greenish colour, with a waxy lustre. M. Beudant, indeed, 
considers it wax opal, ina particular state. Ina more impure 
state it forms the earthy opal jasper, which adheres to the 
tongue. The characters of this variety, together with its 
mode of occurrence, forming as it does the outer part of the 
masses, which within are pure wax opal jasper, might lead to 
the belief that it is a state produced by decomposition. M. 
Beudant’s observations show that this is not the fact. 

When the quantity of iron increases, so that some parts of 
the masses appear loaded with it, another variety is produced, 
designated as ferruginous opal jasper. This has a blackish 
brown, or chesnut: brown colour, with a resinous lustre. 
Hence it has been sometimes called pitch stone, although this 


* Many of the remarks at page 494, tom. 3, are applicable to the con- 
glomerate in the vicinity of Boston. W. 
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expression has been exclusively restricted by Werner to 
vitreous substances, with a somewhat greasy lustre,which, like 
obsidian, approach to the nature of felspar. Sometimes the 
entire mass is of oxide of iron, or of ochraceous matters, which 
are found here and there penetrated by the opaline siliceous 
matter. These masses are, in some parts, sufficiently consi- 
derable to be wrought as ores of iron. 

Opal jasper passes into calcedony and horn stone, and 
beautiful carnelians are said to have been found in connection 
with those minerals. 

Opalized wood. Opaque opal, more or less coloured, and 
opal jasper, by impregnating wood, buried in the midst of the 
debris of pumice, have given rise to opalized wood, (holzo- 
pal of Werner,) which presents a great variety of colours and 
degrees of lustre. In this case the siliceous matter has been 
successively infiltrated, and in the same manner as it has 
formed kidneys in the same (trachytic) conglomerates. Some- 
times perfectly transparent opal is observed in the cavities of 
the wood, in small undulated nests, or in stalactites. In many 
cases the texture of the wood is preserved; and when the co- 
lour is also retained in an equal degree, it is impossible to dis- 
tinguish by mere inspection, the petrified specimens from 
those which are in their original state. M. Beudant has 
sometimes been obliged to make an experiment to convince 
himself that the onl is not capable of burning. In some of 
the pieces, the tissue of the ash, in others that of the fir, are 
supposed to be seen ; but most commonly it is almost impossi- 
ble to form any idea of their original nature. In some in- 
stances, although the wood has passed into the opaline state, 
a fibrous tissue, and even flexibility,is preserved. M. Beu- 
dant conceives that the wood, in this case, was in part altered 
before it became petrified. 

It is difficult to say whether the opalized wood has been 
silicified in the spots where it now occurs, or has been trans- 
ported thither subsequently to its petrifaction. However, 
since opal jasper exists in the same places in true kidneys, 
and since the trunks of wood which occur, have no appear- 
ance of being rolled, it is probable enough that the place 
_ where they are at present found, is that in which they have 
_ been impregnated by siliceous matter. 

All the declivities of the trachytic groups of’ Hungary fur- 
nish opalized wood in greater or less quantity ; but the most 
remarkable locality is the village of Sajba, where the most 
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beautiful varieties are found. Almost all the specimens in 
collections have come from this place. 

All the circumstances detailed by M. Beudant, confirm the 
remark, that the general position of these opaline matters is in 
the trachytic conglomerate, or sometimes in infiltrations in the 
trachytic rocks themselves. In fact, they present themselves 
in the same manner at Mexico, according to the observations 
of M. de Humboldt ; and in the same way we find in Auvergne, 
opalized wood and opal jasper in the pumicose conglomerates 
of Mont d’Or and Mont du Cantal. It exists also in the same 
rock on the banks of the Rhine. In the Euganean mountains 
it occurs in the pearlstone, and its accompanying felspar 
rocks. It exists equally in the Phlegrean plains; in the 
Pumice and Lipari Isles, and in the island of Ischia. The 
Grecian Isles, Milo, Argentiera, Scorgotisa, and even Santo- 
rin, contain a great quantity, which is found also in the 
conglomerates. It appears, therefore, that this modification 
of the siliceous matter is peculiar to the trachytic formation, 
just as flint appears to be peculiar to the secondary calca- 
reous, and jasper to the primitive or transition rocks. It is thus 
that the different kinds of minerals appear to he confined 
each to a particular formation, which is one of the most im- 
portant facts of geology. | 
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Art. XXIV.—Description of an Egyptian Mummy, presented 
to the Massachusetts General Hospital ; with an Account of 
the Operation of Embalming, in ancient and modern times. 
By Jonn C. Warren, M. D., Professor of Anatomy and 
Surgery, in Harvard University. 


Tmis Mummy was sent to Boston by Mr Van Lennep, 
merchant of Smyrna, to be given to some public establish- 
ment, as a mark of respect to the city. ‘This gentleman had 
requested Mr Lee, British Consul in Alexandria, to procure 
a mummy; and the latter, “ having found,” as he says in his 
letter, “that no good ones, opened, were to be found in this 
place or Cairo, commissioned a person going to Thebes to se- 
lect one, and he succeeded in procuring the best that had 
been seen fora long time.” On its arrival in Boston it was 
placed in the charge of Bryant P. Tilden, Esq., and Captain 
R. B. Edes, who thought they should best accomplish the in- 
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tentions of Mr Van Lennep,'by presenting it to the Massachu- 
setts General Hospital, in ordie to aid the funds of this cha- 
ritable institution*. ‘They requested my colleagues Doctors 
Jackson and Gorham, with myself, to open the cases, and ex- 
amine their contents; and afterwards the trustees of the Hos- 
pital, having received the donation, desired me to give a de- 
scription of it for the satisfaction of the public. ‘The fresh- 
ness and fine state of preservation of every part, led some 
persons to suggest that it might be one of those fabricated 
mummies, of which we have heard. These suspicions induc- 
ed me to examine every thing belonging to it with great care, 
that I might be able, if it proved genuine, to do justice to the 
gentlemen who presented it, and to afford the Hospital the fair 
benefit of its exhibition. The results of this investigation, to- 
gether with two drawings made from the outer case, I now 
beg leave to send you, for publication in your Journal, if you 
find them likely to be in any way useful. 

It is a curious fact that the most perishable of substances, 
the flesh of man, should present itself to us as one of the most 
ancient remains of human art: for there is nothing which 
claims a higher antiquity than the mummies, not even the 
catacombs that enclose them, nor the pyramids in their 
neighbourhood. 

In the oldest and most venerable of books, the practice of 
embalming is more than once mentioned in the earlier periods 
of the history of the Israelites. This people, during their resi- 
dence in ESyPh naturally adopted the customs of that country. 
When Jacob died, Joseph commanded the physicians to em- 
balm him. The embalming required forty days, and the same 
space of time was uniformly required for this process by the 
Egyptian embalmers. “ Forty days were fulfilled for him, for 
so are fulfilled the days of those thatare embalmed.” Gen. c. |. 
v. 3.: andin the same chapter itis said, that Joseph also was 
embalmed, and put in a coffin in Egypt. v. 26. Jacob died 
in the year before our Saviour 1689; that is 3512 years ago: 
and as the practice appears to have been well established at 
that period, it must have existed long before; and been ante- 
' rior to the time of the erection of the pyramidst. Jn truth, 


’ 





_ * It is understood that a considerable sum has been already received for 
its public exhibition. 

t If we adopt the account of Herodotus, the pyramids were built by suc- 
cessors of Sesostris: the first by Cheops, who was the fourth king from Se- 
sostris; and the second, lately opened by Belzoni, was built by Cephrenes, 
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these structures were elevated by the same spirit which in- 
duced the Egyptians to embalm ;—the desire to preserve and 
secure the bodies of the dead. This peculiar regard for the 
inanimate remains of their friends, arose from the extraordi- 
nary belief, that the soul did not quit its corporeal habitation 
at the time of death; but continued to be connected with the 
body, if it remained uncorrupted, until 3000 years were 
elapsed, at the end of which term, the soul was allowed to 
pass to another living body. If the body decayed at any 
time short of these 3000 ‘years, the soul, having lost its place 
of residence, was compelled to inhabit the bodies of different 
animals in succession, until its full term was elapsed. 

Subsequently to the time when embalming is spoken of in 
the holy scriptures, the first mention we find of it is in the 
historian Herodotus, more than a 1000 years after. This 
author, having himself visited and remained some time in 
Egypt, obtained from the priests of the country a multitude 
of curious facts, and among others a very minute account of 
the mode in which they embalmed. 

“There are in Egypt,” says he, “ certain persons whom 
the law has charged with the operation of embalming, and 
who make a profession of it.”—-Having agreed about the 


price ; in this manner they proceed to the most precious kind 
of embelming.—* First, they draw the brain through the nos- 


the successor of Cheops: and in this account Herodotus is supported by Di- 
odorus Siculus. Sesostris lived in the year 3032: so that the pyramids 
were erected scarcely one thousand years before the christian era; and 
many hundred years after the deaths of Jacob and Joseph: in regard to 
whom the practice of embalming is first mentioned in history. But Manetho 
places the building of the pyramids at a vastly earlier period, and attributes 
them, at least the two larger, to some of the first Egyptian kings. The third 
pyramid is said to have been the work of queen Nitocris, who reigned in 
the year of the world 2332. The learned seem to be of opinion that Ma- 
netho is most to be trusted, in regard to the time of the pyrainids ; because 
these vast structures are entirely destitute of hieroglyphics, within and 
without, and of course must have been made before the reign of Sesostris ; 
for at, and after his time, the Egyptian edifices were uniformly covered 
with hieroglyphics, almost without exception. It must be considered that 
Herodotus was in Egypt soon after its conquest by Cambyses; and could 
hardly be mistaken in a remarkable fact which happened only three or four 
centuries before ;- and that he expressly states there was an inscription on 
the first pyramid in Egyptian letters, mentioning the quantities of various 
articles of provision expeaded during this stupendous work. Belzoni has 
noticed, that some of the tombs, in the vicinity of the pyramids, contain 
stones placed with hieroglyphics upside down, as if they had belonged to 
another edifice ; and it has been suspected that these might have formed the 
outer covering of the pyramids. 








Dr Warren’s Account of Embalming. 167 


trils, partly by means of a curved iron, and partly by wash- 
ing it out with medicated liquids. ‘Then with a sharp Ethio- 
pian stone, they make an incision in the side, and thence 
draw out all the bowels; which, when théy have cleansed 
and washed with palm wine, are covered with odoriferous 
substances. Then they fill the cavity with pure myrrh 
bruised, cassia, and other odoriferous substances, except 
frankincense, and afterwards sew it up. When they have done 
this, they salt the body, by covering it with nitre (natron, or 
impure carbonate of soda) seventy days; for it is not lawful 
to salt it any longer. The seventy days being elapsed, they 
wash the body, and envelope it entirely with bands of cloth, 
covered with kommi, which the Egyptians commonly use for 
glue. It is then given up to the relations, who cause a wood- 
en figure to be made with the likeness of the person, and hav- 
ing placed the dead body in it, they put it in a recess devoted 
tosuch purposes, standing strait up against the wall. In this 
way they prepare the dead in the most sumptuous manner. 

“ Those who wish to avoid expense, choose a middle sort of 
embalming. ‘They fill syringes with an unctuous liquor, ex- 
tracted from cedar, with this they inject the belly of the de- 
ceased, without making any incision, and without extracting 
the intestines. When this liquor has been introduced by the 
anus, it is stopped up to prevent the liquor from escaping; 
afterwards the body is salted, for the time prescribed. The 
last day they cause the injected liquor to issue from the bow- 
els. This has so great power, that it dissolves the stomach 
and bowels, and brings them out with it. The natron con- 
sumes the flesh, and the skin and bones only of the dead 
person remain. When they have done this they return the 
dead, without further work. 

“The third kind of embalming is for the poor. Having 
injected the bowels with surmaia, they salt it seventy days, 
and then deliver it to those who brought it. 

“ The wives of distinguished men, and such as are remark- 
able for their beauty, are not delivered tothe embalmers until 
the third or fourth day*.” 

The account of Diodorus Siculus, who was in Egypt, 450 


years after Herodotus, confirms in a great measure the 


description of the latter, and gives some additional par- 
ticulars. 


LSS 


* Herodotus, lib. 2. sect. 86. Ed. Laing. 
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“The manner of sepulture is threefold, the most costly, the 
moderate, and the most mean. The first costs a talent of sil- 
ver ; the second twenty minz ; the third almost nothing. 

“Those who make a profession of burying the dead, have 
learnt it from their fathers.—The first, whom they call the 
scribe, the body being placed on the ground, marks about 
the left side how much should be cut, ‘Then comes the para- 
chist, or cutter, holding an Ethiopian stone, who, when he has 
cut as much as the law requires, immediately makes his escape, 
and is pursued by all those who are present, with stones 
and execrations, as if they would turn the sacrilege upon 
him.——They then ll as soon as possible to the prepa- 
ration of the body, and one, passing in his hand, removes all 
the viscera, except the heart and kidneys. Another washes 
them with palm wine and odoriferous liquids. ‘Then they 
anoint the body for more than thirty days with cedar oint- 
ment, and having seasoned: it with myrrh and cinnamon, not 
only to preserve, but to guard it from insects, they return it 
to the friends.—Hence many of the Egyptians, preserving 
the bodies of their ancestors in magnificent little edifices at 
their own houses, have wonderful satisfaction in looking at 
the bodies of those who have been dead for ages, but whose 
lineaments are so well preserved, that they seem as if they 
were still living.” 

The accounts of these ancient writers are in a great degree 
confirmed by the discoveries of modern travellers.x—The in- 
cision is found on the left flank for removing the viscera, and 
the perforation in the ethmoid bone, for the extraction of the 
brain. We notice the appearance of odoriferous gums, of 
carbonate of soda, or some other saline substance; of banda- 
ges rolled many times round the body, and of the cases or 
coffins, carved into a resemblance of the deceased. Asphaltos 
or bitumen of Judea, so often found as the preserving sub- 
stance, is not mentioned by either of these writers; for the 
kommi, spoken of by Herodotus, as the matter employed to 
glue on the bandages, must have been gum arabic. ‘The use 
of asphaltos as an embalming substance is, however, mention- 
ed by Strabo, and some other authors. 

The effects of the cedria, the liquor extracted from the 
cedar, must have been misunderstood. At least we do not at 
present know in what way a substance, obtained from the 
cedar tree, could corrode the viscera so much, as to cause 
them to be discharged. It has been very naturally and judi- 
ciously suggested by M. Rouyer, that the corroding liquor 











Dr Warren’s Account of Embalming. 169 


was the natron, or carbonate of soda, rendered caustic and dis- 
solved. Or we may come nearer to the account of the an- 
cients, by supposing that the cedar tree was employed to pro- 
duce a caustic potass, to which this name, cedria, was applied ; 
and that, after the use of this, a resinous or pitchy substance, 
obtained also from the cedar, was thrown into the cavity of 
the abdomen. 

As to the surmaia, employed to preserve the bodies of the 
poor, we are not able to determine its nature. It might have 
been the substance called pis-asphaltos, or possibly turpen- 
tine; though we cannot believe that either of these, merely 
thrown into the abdomen, would have preserved the whole 
body. Mummies of the poor have been found in abundance, 
placed in the sands near the sepulchral grottos of the great. 
Some of these are tolerably preserved; yet appear to have 
had no other embalming substance than a covering of pow- 
dered charcoal; while others were filled with pis-asphaltos. 
Probably these and the others on whom surmaia was employ- 
ed, were subjected to the desiccating power of the carbonate 
of soda. 

M. Rouyer, one of the savans who were in Egypt with 
Bonaparte, made an exact examination of a great number of 
mummies, with a view of ascertaining the nature of the em- 
balming substances. He informs us that near the ruins of 
Thebes, and in the neighbouring mountain, he found a great 
many mummies entire and well preserved. “It would be 
impossible,” says he, * for me to estimate the prodigious num- 
ber of those which ] have found heaped up, or scattered in 
the sepulchral chambers, and in the multitude of cavities in 
the interior of this mountain.” 

He distinguishes them from each other in a manner con- 
formable to the account of Herodotus, into those which have 
an incision in the left side, and those without. The class 
which have the incision, are again divided into those dried 
by the aid of balsamic substances, and those which have been 
salted. 


The mummies preserved by balsamic and astringent sub- 
stances are filled, some with aromatic resins, others with 
asphaltos. 

The mummies filled with aromatic resins are of an olive 
colour: the skin is dry and flexible, like tanned leather, and 
seems to form a common mass with the flesh and bones; the 
features appear to be the same as during life. The abdomen 
and chest are filled with friable resins, which have no partic- 
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ular odour, but when thrown on burning coals produce a 
thick smoke with a strong aromatic smell.—These mummies 
are very light, dry, and easy to break; they preserve their 
hair and teeth. Some of them are gilt over the whole sur- 
face of the body, others on the face and hands. They seem 
to have been prepared with great care, and are unalterable so 
long as they are preserved in a dry place; but when expos- 
ed to the air, attract moisture, and in a few days exhale a dis- 
agreeable smell. 

_ The mummies prepared with bitumen are of a black colour. 
The skin is cet and shining as if it had been varnished. 
The head, breast, and abdomen are filled with a resinous black 
substance, which presents the properties of bitumen. ‘These 
are heavy, unalterable, and do not attract humidity. Many 
of them are gilt like the first species. 

The mummies which have an incision in the left side, 
and which have been salted, are likewise of two kinds, one 
filled with resins, and the other with asphaltos or bitumen. 
Both of these are very numerous. When exposed to the air 
they attract moisture, and are then distinguished from the 
species not salted, by being covered with a light saline 
efflorescence, which appears to be sulphate of soda. 

The second class of mummies, which have not the incision 
on the left side, nor any other part of the body, but from 
which the viscera have been withdrawn through the anus, 
are also distiguishable into two sorts: first, those which have 
been salted and afterwards filled with a bituminous substance, 
and second, those which have been merely salted. 

The first species of these are filled with a substance called 
pis-asphaltos,* less pure than the bitumen of Judea. Not 
only are all the cavities filled, but the surface is covered, and 
every part seems to be penetrated with it; so that it might be 
supposed the body had been immersed in a cauldron of the 
bitumen, while in a state of liquefaction. ‘These are the most 
common of all: they are black, hard, heavy, difficult to break, 
and have a disagreeable penetrating nabs The bituminous 
matter is fat to the touch, less black and friable than asphal- 
tos; dissolves imperfectly in alcohol; distilled, it gives an 
abundance of fat oil of a fetid smell. 

The mummies, which are only salted and dried, are not so 
well preserved as those above-mentioned. It is rare to find 
them in an entire state ; for mostcommonly the flesh is, toa 


* The natural pis-asphaltos is, according to Dioscorides and others,a kind 
of bitumen flowing from certain mountains. It is found in various parts of 
the world. 
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greater or less extent, separated from the bones, leaving them 
quite clean and white. ‘The skin is white and supple. ‘The 
flesh, having been less dried is sometimes converted into adi- 
pocire, and lumps of this matter are also found in the cavities. 
They are strongly impregnated with a saline substance, which 
appears to be principally sulphate of soda. | 

Such is the result of the researches of M. Rouyer. Whence 
it appears that the most precious and most perfect mode 
of embalming, was, as stated by the ancient authors, with 
the resins. Next with asphaltos. The third with pis-asphal- 
tos. The fourth and meanest with saline substances. It 
is probable, however, though M. Rouyer does not appear to 
be of this opinion, that the saline substance was equally em- 
ployed in every mode; but that in the more perfect, it was 
carefully washed away before the resinous and bituminous 
substances were applied. 

Whatever was the mode of embalming, he found the cover- 
ings of the bodies much the same: varying only in the num- 
ber of thicknesses of bandage, or in the delicacy of its tex- 
ture. Next the body there is found a close shirt, laced at 
the back and made tight at the neck. ‘The head is covered 
with a square piece of linen of fine texture: the centre of 
which serves as a kind of mask ; sometimes there are five or 
six of these, one over the other, and the last is gilt, and repre- 
sents the countenance of the deceased person. Every part 


of the body is enveloped by separate bands, impregnated | 


with resin; the legs are brought together and the arms cross- 
ed over the breast, and confined in this situation by bandages, 
curiously rolled round the whole body, to the number of 
fifteen or twenty thicknesses. ‘The outer turns are covered 
with hieroglyphics, and secured by long bands artificially and 
symmetrically arranged. 

Under the exterior bands are often found idols of gold, 
bronze, varnished earthen ware, painted or gilt wood, rolls of 
papyrus containing hieroglyphics, and many other objects 
which had a relation to religion, or were associated with cir- 
cumstances dear to the individual while alive. 

It is rare to find mummies enclosed in their cases; the 
pieces of these only being discovered. Many bodies were 
placed in the sepulchral caves, wells, and niches without; and 
those which had possessed cases, were generally thrown out 
ofthem. Those cases, which served, says M. Rouyer, for the 
rich, and for persons of great distinction, were double. That 
which enclosed the body was composed of a great number of 
thicknesses of a kind of pasteboard; and this was enclosed 
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in a second, made of sycamore wood or cedar. ‘They were 
accommodated to the shape of the body they enclosed. The 
outer case had a likeness of the individual. It was compos- 
ed of two pieces only, an upper and under, joined by project- 
ing parts, secured with cords, externally covered with a 
simple layer of plaster, or varnish, and ornamented with 
hieroglyphical figures. 

Belzoni says, that such as could afford it, probably had a 
case made to contain their bodies, on which was writtena 
history of their life ; while those in poorer circumstances had 
their lives written on papyri, rolled up and placed between 
their knees. In the appearance of the cases there is a great 
difference; some are plain, others very much wrought, and 
richly adorned with painted figures. ‘The cases were gene- 
rally made of sycamore, and always beara human face, male 
or female. A few contain a second within them, of wood or 
plaster. The inner cases are fitted to the body of the mum- 
my; though some of them appear to be merely covers, in 
form ofa man or woman, easily distinguishable by the beard 
or breast. ‘The wooden case is first covered with a layer of 
plaster or cement, not unlike plaster of Paris ; and on this are 
sometimes cast figures in basso relievo, for which they made 
moulds. The whole case is painted, the ground generally yel- 
low, the figures and hieroglyphics blue, green, red, and black, 
but the last colour is rarely used. Some of the colours appear 
to be vegetable, as they are evidently transparent; and the 
whole of the painting is covered with a varnish which pre- 
serves it effectually. 

This traveller found, in some of the mummies, lumps of as- 
phaltos, weighing two pounds. ‘The entrails he saw bound up 
in linen and asphaltos; but Porphyry says, that after the 
entrails were removed from the body, the embalmer held 
them up to the sun, addressing to htm a prayer, in the form of 
invocation; he declared, “that the body had not committed 
any crime during life; but that what faults might be imputed 
to it, ought to be charged to the bowels, which were then 
thrown into the Nile.” For this account Porphyry has the 
support of Plutarch. 

The mummies of the priests are supposed, by Belzoni, to 
be distinguished by the peculiar care with which they are 
arranged. ‘The bandages are strips of white and red linen 
intermixed, covering the whole body, and forming a curious 
effect of the two colours. They have sandals of painted lea- 
ther on their feet, and bracelets on their arms and wrists.— 
He found eight mummies in their cases, in the state in which 
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they were originally deposited. ‘The cases lay side by side, 
flat on the ground, facing the east, in two equal rows, imbed- 
ded four inches deep in mortar; which must have been soft 
when they were deposited. 

The preservation of so many of these mummies is partly 
attributable to the construction of the tombs in which they 
were deposited. The solid pyramids, the sepulchres of kings, 
were intended not more to prevent the intrusion of strangers, 
than to exclude air and moisture. ‘The capacity of the ca- 
tacombs under the city of Alexandria, now untenanted, even 
by the dead, has always excited the admiration of travel- 
lers. The numerous and profound excavations in the plains 
of Saccara were the cemeteries of Memphis; and the rocks 
of the Lybian mountains were penetrated to form the necro- 
polis of Thebes. 

In the last number of the Boston Journal of Philosophy 
and the Arts, there is an excellent description of some of the 
tombs. We can form a notion of the extent of these places 
from Belzoni, who says, he reached the inner apartments 
through passages, sometimes 300, and even 600 yards, or 1800 
feet in length, formed in the solid rock. ‘These passages are 
occasionally interrupted by thick walls, built for the purpose 
of closing them up; and they are broken by apartments of 
various dimensions, placed along their course, at different in- 
tervals, which served as separate depositories for the dead. 
They also present, in many places, square or rounded per- 
pendicular excavations 30 or 40 feet deep, in the form of 
wells; on descending these, other ‘horizontal passages and 
new apartments are found, some of which are ornamented in 
the most magnificent style. A part of the wells appear to 
have been intended to receive and carry off such moisture, as 
might accidentally find its way into the tombs. 

The walls of these apartments and passages are so finely 
adorned with sculptures and paintings, that those travellers 
who view them, are at a loss for expressions of their admira- 
tion. The sculptures are generally raised from the rocky 
walls of the caverns, by cutting away the stone which sur- 
rounds the figure. The paintings are sometimes executed on 
the raised stone, sometimes on the plain surface of the rock, 
and often in a very fine plaster, applied to the walls of rock. 
The various figures represent Fgyptian deities: the person 
buried in the tomb, perhaps a king or hero in his chariot, 
leading a triumphal procession, and followed by hosts of cap- 
tive enemies; works of agriculture; of commerce ; manufac- 
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tures ; feasts; games and sports ; battles and victories; gene- 
rally concluded with a funeral procession. ‘These paintings 
are very extensive ; their colours are rich, and as fresh as if 
lately done; so that travellers hardly know which most to 
wonder at, the beauty of the work, or the perfectness of its 
preservation. 

“It was not till after marching three quarters of an hour 
in this desert valley,” says Denon, “ that in the midst of the 
rocks we observed some openings, parallel with the ground, 
containing a door in a simple square frame, with a flattened 
oval on the upper part, in which are inscribed in hierogly- 
phics, a beetle, the figure of a man with a hawk’s head, and 
two figures on their knees in the act of adoration. As soon as 
the first gate is passed, we discover long galleries cased with 
stucco, sculptured and painted; the arches of an elegant 
eliptical figure, are covered with innumerable hieroglyphics, 
disposed with so much taste, that notwithstanding the singular 
grotesqueness of the forms, the ceilings make an agreeable 
whole, and a rich and harmonious association of colours.”— 
The sepulchral chamber is sometimes surrounded by a pilas- 
tered portico, whose galleries, bordered with recesses, sup- 
ported in the same manner, and lateral chambers hollowed 
into the rock, are covered with a fine and white stucco, on 
which are coloured hieroglyphics, in a wonderful state of 
preservation ; for except two of the eight tombs, which have 
been injured by water trickling down, all the rest are still in 
full perfection; and the paintings as fresh as when they were 
first executed ; the colours of the ceilings exhibiting yellow 
figures, on a blue ground, are executed with a taste that might 
decorate the most splendid saloons. 

Among the subjects represented, are sacrifices, and in one 
or more places are seen the figures of black men, decapitated, 
standing upright, with the head at the side of the body 
streaming with blood. Over the black men, stand one or more 
red men stretching out their arms in the attitude of invoca- 
tion. ‘These pictures concur with a multitude of other facts 
to prove, that the ancient Egyptians were not black but red ; 
and that the black figures were made to represent Ethiopians. 
They can scarcely be intended for any thing but an exhibi- 
tion of human sacrifices; and therefore lead us to suspect 
that Herodotus was misinformed on this subject; since he 
expressly says, the Egyptians never have human sacrifices. 
Or it is possible the practice might have been laid aside in his 
time; and that the figures allude to the habits of a much ear- 
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lier period, which the Egyptian priests would be apt to deny 
to Herodotus, after they had become obsolete and unfashion- 
able, in consequence of the Persian conquest. 

The finest of the tombs which have been lately opened, is 
that of king Psammis, discovered by Belzoni. ‘This contains 
a long series of archways, corridors, halls, and chambers, to 
which M. Belzoni has given names; as the hall of pillars, 
the chamber of beauties, of mysteries, &c. It had never 
been opened by the moderns, though it appears that the Per- 
sians, Greeks, or Saracens had penetrated, and afterward clos- 
ed it up» What the Persians spared, and the Greeks a 09 
ed, M. Belzoni has contrived to carry off; for besides load- 
ing himself with the smaller objects, found: in the tomb, he 
has got outa beautiful alabaster* sarcophagus, which had pro- 
bably contained the remains of king Psammis, and this, to- 
gether with the colossal head of the younger Memnon, and va- 
rious other articles which no body else thought of disturb- 
ing, he has packed up and sent to England; and as if vexed 
at not being able to transport the tomb of king Psammis, 
with the rocky mountain which contains it, he has ingeniously 
formed, and set up in England, a representation of this tomb, 
with all its grottos, pillars, and paintings. 

The most interesting among the groups, discovered in this 
place, is a military and triumphal procession of Egyptians, 
with their prisoners. The procession begins with four red 
men with white kirtles, followed by a hawk-headed divinity ; 
these are Egyptians. Next follow four white men with thick 
black beards, and a simple white fillet round their black hair, 
wearing striped and fringed kirtles ; these are Jews, and might, 
says the Quarterly Review, “ be considered as portraits of 
those, who at this day walk the streets of London.” After 
these are four negroes with hair of different colours, wearing 
large circular ear-rings, ‘having white petticoats supported hy 
a belt over the shoulder; these are meant to represent Ethi- 
opians. Lastly, three white men with smaller beards and 
curled whiskers, bearing double spreading plumes in their 
heads, and wearing robes or mantles spotted like the skins of 
wild beasts; and these are Persians or Babylonians. Now it 
appears from the Biblef that Necho, the father of Psammis, 
went out of Egypt to fight with the Babylonians or Persians. 
In his way through Judea he was attacked by king Josiah, 





* Since found by Dr Clarke to be arragonite.—Ed. B. J. 
* 2 Chronicles, xxxv. 20. 
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and though he contended with him reluctantly, he conquered 
and killed him, and carried his son Jehoahaz prisoner into 
Egypt. ‘The historian Herodotus states the same facts in a 
manner singularly accordant with the holy scriptures, and 
moreover, says, that king Psammis himself made a warlike ex- 
pedition into Ethiopia ; and thus we have explained to us the 
representation of the prisoners of the three nations, the Jews, 
Babylonians, and Ethiopians. 

The Egyptians were not the ras | nation who preserved the 
bodies of the dead. The Guanches of the Canary Islands 
ollowed this practice to a considerable extent. ‘They were 
conquered in the fifteenth century; yet there remain great 
numbers of bodies, prepared by them; a single cavern in 
Teneriffe, having been found, when first opened, to contain 
about a thousand bodies. Acosta and Garcilasso de la Vega in- 
form us, that the Peruvians possessed this art, that the bodies 
of some of the Incas were found in a state of good preserva- 
tion, and quite hard though light. The New Zealanders of 
the present day are wonderfully skilful in their preservations 
of the human body, though in other respects among the most 
ignorant and miserable of savages. ‘The head of a chief or 
great warrior is thought to transfer to his enemies, if it hap- 
pen to fall into their power, the courage and strength of the 
individual. They are therefore anxious to obtain and pre- 
serve such heads; and they are able to succeed so well in 
removing the causes of putrefaction, that the flesh is as solid 
and undecomposable as wood ; possesses an aromatic odour 
like that of newly dried grass; and perfectly exhibits the 
features of the individual. I have one of these heads which 
belonged to a New Zealand chief; it might at first view 
be taken for carved work. The hair is wholly preserved; 
it was originally black, and somewhat finer than that of 
the American Indian, but is now red inclining to gray, 
from age. ‘The forehead is narrow from side to side, and 
very oblique, though extensive. The jaws prominent, the 
teeth small. The skin is of a dark red or chocolate colour, 
tattooed over the whole face, and the cartilages of the nose 
cut to a point, so as to give a frightful and ferocious aspect to 
the face, more like that of a wolf than of aman. The art 
of these people probably consists in first cleaning the part to 
be preserved, and expressing the blood; then exposing it for 
some time to the steam of certain herbs, and afterwards dry- 
ing itin smoke. It is said that they can prepare entire bo- 
dies in the same manner; but of this | am not well satisfied. 
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Natural mummies are bodies preserved without the aid 
of artificial means. ‘They have been found in various parts 
of the world, and under different circumstances. In the 
exhumations of the great cemetery at Dunkirk, in France, a 
number of bodies were found in a state of preservation, in- 
termixed with others in full putrefaction. Particular soils 
have a preservative, or rather a desiccative operation, and they 
appear to be especially such as abound in limestone. In 
‘Toulouse, in France, there are one or more churches, the 
cemeteries of which are said to possess this power. ‘The ope- 
ration of such soils is illustrated by an experiment made on 
two tritons. ‘These small salt-water animals were placed, one 
in an empty glass vessel, the other in one containing some 
muriate of lime. On the second day the latter was found to 
be completely dried up; while the other remained alive until 
the fourth. Heat and cold both prevent the process of 
decomposition, though in different ways. ‘The bodies of tra- 
vellers in the burning sands of Africa, when buried by vio- 
lent winds, are frequently dried and converted into mummies. 
While, on the other hand, various individual cases have oc- 
curred in those who died in cold weather, and whose bo- 
dies remained frozen for some time, of a desiccation suffi- 
cient to prevent the progress of putrefaction. We have an 
opportunity of seeing this process in venison, frozen, and 
kept in our apartments, which becomes dried, and unde- 
composable to a certain extent. Whether we are to impute 
to the last cause, or to some other, the singular preservation 
of a gentleman’s body near Boston, | am unable to determine. 
This body has been buried between twenty and thirty years, 
and is still so entire that the features of the face are at once 
recognised by those who knew him while living. I have 
examined it and found the skin quite firm and _ strong. 
The flesh of the arms is solid. The walls of the abdomen are 
perfect, and emit a hollow sound, as if the viscera had been 
removed or decayed. ‘The skin is of a brown colour, and is 
constantly moist, though not wet. The cellular membrane 
under it is not fat, nor in the state of spermaceti, but precise- 
ly resembles the grain of the under surface of leather. This 
gentleman died, | believe, in the winter. He was about 80 
years old, and very fat. The body was not opened, nor were 
any means taken to preserve it; and other bodies placed in 
the same tomb long since, are completely decomposed, even 
to the separation of the bones. It is remarkable that there 
is no worm, nor insect of any kind. seen in the coffin, or on the 
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body. ‘The tomb is in the open air, placed somewhat on 
the side of a hill, facing the west, and the soil is rather of a 
dry nature. Although the fatty substance has now entirely 
disappeared, it is probable it had a principal agency in the 
preservation of this body, penetrating and preserving the 
muscles and other parts, while the desiccating process was ac- 
complished.—The greater part of natural mummies are form- 
ed by the conversion of the flesh into adipocire, or sperma- 
ceti. This transmutation which has, within the last thirty 


-years, been discovered in various situations as the effect of ac- 
cident, has also been successfully imitated by placing flesh in 


wet places, and especially by exposing it to a small stream of 
running water. ‘This has the effect of converting it, after a 
considerable time, into a spermaceti, that may be advanta- 
geously employed in the arts. Manufactures of spermaceti, 
on a large scale, are successfully carried on in this manner, 
particularly in Spain*.—All kinds of bodies are not equally 
susceptible of this decomposition. [| suppose that those abound- 


ing with fat, and in which the muscles are tender, are the 
‘most proper subjects ; but I have noticed in thin as well as in 


corpulent persons, who had lived ina very sedentary man- 


ner, that the muscular flesh has been nearly converted into 


spermaceti during life, so as to be ruptured by a very slight 
violence. 

False Mummy is a term originally applied to a substance 
fabricated so as to resemble the embalming matter of the 
true mummies. Some centuries since, the asphaltos and 
resins which had been used for embalming, obtained great re- 
putation in Europe as medicinal substances, especially in hy- 
pochondriac and nervous affections. ‘The consumption was 
so great as to exhaust the repositories of Saccara; and the 
necropolis of ‘Thebes was not then opened to a considerable 
extent. The Arabs and Jews succeeded in preparing the bi- 
tumen of Judea in such a manner as to answer the purpose 
of genuine mummy, for a length of time, until the discovery 
of the fraud, and the improvements of a later age, entirely put 
a stop to this branch of commerce. Another kind of false 
mummy is a wooden effigy of a man or woman, which has 


* During the worst periods of the French revolution, when intercourse 
was cut off from the rest of the world, this fabrication was attempted in 
France ; and it was thought a good revolutionary bon mot, in allusion to it, 
to say, ‘* that some who had been of no use while alive might be made, 
after their death, to clluminate the world.” 
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been sometimes discovered in the catacombs, arranged pre- 
cisely in the way of the true mummies, and intermixed with 
them. Whether these were the falsifications of Egyptian 
embalmers, or whether it was one of the singular fancies of 
that people, which produced this kind of image, we are not 
informed*. A third false mummy is a poor attempt to imitate 
the true, by piecing together parts of different bodies, bun- 
dling them coarsely in rags, and enclosing them in a white- 
washed coffin. ‘These boxes sometimes contained a bone or 
two, swathed in the form of a mummy. _ So gross an imposi- 
tion actually passed, without being understood, for a consider- 
able time. Jt does not appear that there ever has been a 
thorough and operose attempt to counterfeit a mummy with 
all its parts; nor in truth can such an attempt be profitable 
until the catacombs shall have been rifled, and emptied of 
thousands of bodies still remaining. 


{To be concluded in the next Number. | 


Art. XX V.— Account of a Man who lived ten Years after hav- 
ing swallowed a number of Clasp-Knives ; with a Description 
of the Appearances of the Body after Death. Drawn up from 
papers published in the Medico Chirurgical Transactions : 
by Alexander Marcet, M. D., F. R.S.,&c., late Physi- 
cian to Guy’s Hospital. [J. W.] 


Tue following extraordinary case is well worthy of being 
recorded, both from the singular nature of the facts themselves, 
and as affording a most striking illustration of the self-pre- 
serving powers of the stomach and intestines, and their ability 
to resist the influence of foreign agents. Although the cir- 
cumstances occurred many years since, yet it is only within 
the last year, (1822,) that they have been collected and pre- 
sented to the public in an authentic form. 

In the month of June, 1799, John Cummings, an American 
sailor, about twenty-three years of age, being with his ship 





* Perhaps these effigies are alluded to by Herodotus, where he speaks of 


an Egyptian custom, which might be revived at the present day, with salu- 
tary consequences. He tells us, ** that in the feasts of the rich, when they 
depart from supper, some one carries round a wooden image of a dead man, 
painted and carved to an exact likeness, and showing him to each of the 
guests, says, ‘ Look on this, drink and take delight, for such shalt thou be 
after death,’ ” | 
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on the coast of France, and having gone on shore with some 
of his shipmates, about two miles from the town of Havre de 
Grace, he and his party directed their course towards a tent, 
which they saw in a field, with a crowd of people round it. 
Being told that a play was acting there, they entered, and 
found in the tent a mountebank, who was entertaining the 
audience, by pretending to swallow clasp-knives. Having 
returned on board, and one of the party having related to the 
ship’s company, the story of the knives, Cummings, after 
drinking freely, boasted that he could swallow knives as 
well as the Frenchman. He was taken at his word, and 
challenged to do it. Thus pressed, and though (as he can- 
didly acknowledges in a narrative of his case, drawn up 
by himself,) “not particularly anxious to take the job in 
hand, he did not like to go against his word, and having 
a good supply of grog inwardly,” he took his own pocket- 
knife, and on trying to swallow it, it slipped down his 
throat with great ease, and by the assistance of some drink, 
and the weight of the knife, it was conveyed into his stomach, 
The spectators, however, were not satisfied with one experi- 
ment, and asked the operator “ whether he could swallow 
more ?” his answer was, “ all the knives on board the ship ;” 
upon which three knives were immediately produced, which 
were swallowed in the same way as the former ; “and by this 
bold attempt of a drunken man,” to use his own expressions, 
“ the company was well entertained for that night.” The next 
morning he had a motion which presented nothing extraordi- 
nary; and in the afternoon he had another, with which he 
passed one knife, which, however, was not the one that he 
had swallowed first. ‘The next day he passed two knives at 
once, one of which was the first, which he had missed the day 
before. The fourth never came away, to his knowledge, and 
he never felt any inconvenience from it. After this great 
performance he thought no more of swallowing knives for the 
space of six years. 

In the month of March, 1805, being then at Boston, in 
America, he was one day tempted, while drinking with a 
party of sailors, to boast of his former exploits, adding, that 
he was the same man still, and ready to repeat his perform- 
ance ; upon which a small knife was produced which he in- 
stantly swallowed. In the course of that evening he swal- 
lowed five more. The next morning crowds of visitors came 
to see him; and in the course of that day he was induced to 
swallow eight knives more, making in all fourteen. 
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This time, however, he paid dearly for his frolic; for he 
was seized the next morning with constant vomiting, and pain 
at his stomach, which made it necessary to carry him to 
Charlestown hospital, where, as he expresses it, “ betwixt 
that period and the 28th of the following month, he was 
safely delivered of his cargo.” 

The next day he sailed for France, on board a brig, from 
which he parted there, and embarked on board another ves- 
sel to return to America. But on his passage, the vessel was 
taken by the British ship Isis, of fifty guns, and sent to St. 
Johns, Newfoundland, where she was condemned ; while he 
himself was pressed, and sent to England, on board the Isis. 
One day, while at Spithead, where the ship lay some time, 
having got drunk, and as usual renewed the topic of his for- 
mer follies, he was once more challenged to repeat the experi- 
ment, and again complied, “ disdaining,” as he says, “ to be 
worse than his word.” This took place on the 4th of De- 
cember, 1805, and in the course of that night he swallowed 
five knives. On the next morning the ship’s company, hav- 
ing expressed a great desire to see him repeat the perform- 
ance, he complied with his usual readiness, and ‘ by the 
encouragement of the people, and the assistance of good 
grog,” he swallowed, that day, as he distinctly recollects, 
nine clasp-knives, some of which were very large; and he 
was afterwards assured, by the spectators, that he had swal- 
lowed four more, which, however, he declares he knew no- 
thing about; being, no doubt, at this period of the business, too 
much intoxicated to have any recollection of what was pass- 
ing. This, however, is the last performance we have to re- 
cord; it made a total of at least thirty-five knives, swallowed 
at different times, and we shall see that it was this last attempt 
which ultimately put an end to his existence. 

The next day he was seized with serious symptoms of de- 
rangement, and applied to the surgeon of his ship, Dr Lara, 
for medical advice. He complained of excessive pain in 
the stomach and bowels, incapacity of retaining any thing on 
the stomach, and severe pain in walking or standing erect. 
These continued for some time, and were but little alleviated 
by the means made use of for that purpose. Little in fact 
could be done, under circumstances so remarkable, with any 
prospect of relief, and the case was left, in great measure, to 
the efforts of nature. A little castor oil was occasionally 
given to promote the expulsion of the knives downward, and 
opium administered to diminish the pain and vomiting, which 
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immediately occurred upon sitting up, or swallowing any thing 
solid. ‘The evacuations from the intestinal canal became 
dark and inky. His appetite continued pretty good, but he 
became emaciated, though his pulse remained of the natural 
standard. 

A general disbelief prevailed, notwithstanding these appear- 
ances, as to the cause to which Cummings attributed his 
complaint, particularly as some of those who had declared that 
they had seen him swallow the knives, prevaricated in their 
evidence on being repeatedly examined. He was directed, 


on account of this suspicion, to sit up the whole of the day. 


For a few days he always vomited on rising, but within a 
week he lost that symptom, and seldom vomited, except after 
drinking some liquid, and then it always had the appearance 
of ink and water. He had taken sulphuric acid and the mu- 
riated tincture of iron without benefit, and at this time the 
use of medicine was suspended. For three or four months 
there was little alteration; yet he seemed to gain in some 
respects, for although more emaciated, he was able to move 
about, and at intervals performed the duty of a sweeper on 
board the ship. On the 26th of April, 1806, nearly five months 
from the date of his swallowing the knives, he had a return of 
the vomiting and pain, which severely afflicted him for a few 
weeks, but from which he gradually amended, and was dis- 
charged to the performance of such light duties as he could 
execute. 

For several months nothing particular occurred. He ga- 
thered strength and flesh, ate voraciously, drank proportiona- 
bly, and performed some duty, though suffering from pain 
whenever he stood erect, and vomiting at intervals. On the 
6th of June, he brought up by vomiting part of the horn han- 
dle of a knife, which occasioned him no considerable effort, 
or pain in its expulsion. On the 8th of Nov. he passed the 
blade and half the horn handle of a knife, with much pain. 
In the course of a few succeeding months, he evacuated from 
the stomach and from the bowels several other portions of 
knives, some of them with excruciating pain, am yosemite 
nied, on one occasion with hemorrhage from the stomach, to 
the amount of two pounds of blood. 

In June, 1807, he was discharged from his ship, and im- 
mediately became a patient in Guy’s hospital, under the care 
of Dr Babington. He was discharged, after a few days, his 
story appearing alogether incredible ; but was readmitted by 
the same physician, in the month of August, his health during 
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this period having evidently become much worse. In the lat- 
ter end of October, however, he was again discharged in an 
improved state; and he did not appear again at the hospital 
until the next September. He now became a patient of Dr 
Curry, under whose care he remained, gradually and mise- 
rably sinking under his sufferings, till March, 1809, when he 
died, in a state of extreme emaciation, three years and three 
months from the commencement of his difficulty. On his first 
admission into the hospital, his statement was entirely disbe- 
lieved, he was considered as a hypochondriac, probably la- 
bouring under some chronic affection of the stomach and liver, 
and was treated accordingly. Subsequently, however, the 
consistency of his story, and various symptoms attending his 
case, convinced his medical attendants that there was some 
probability in his representation. With a view to dissolve 
the bodies present in the stomach and alimentary canal, or at 
least in hopes of rendering their edges blunt, dilute acids, 
first the nitric, and afterwards the sulphuric, combined with 
opium and mucilage, were prescribed. Various other pallia- 
tives were also occasionaily administered; and that these 
were attended with some temporary benefit, may be inferred 
from the long period during which the patient’s life was 
preserved, notwithstanding the utterly hopeless nature of 
his situation. | 

On opening the body after death, various interesting appear- 
ances presented themselves. Throughout the cavity of the 
abdomen, a blackish ferruginous tinge prevailed, which was 
also observable in the hepatic system. On examining the in- 
testines, one of the blades, and one of the back springs, were 
actually found in them, both so situated that their expulsion 
from the body was obviously impossible. The latter of these, 
about 4} inches long, had literally transfixed the colon oppo- 
site the left kidney, and projected into the cavity of the abdo- 
men; while another was found stretching across the rectum, 
with one of its extremities actually fixed in the muscular 
parietes of the pelvis. It was observed, that, although the 
knives had thus perforated the intestines, none of their con- 
tents had escaped into the cavity of the abdomen, and that 
no active inflammation had taken place; in consequence, 
no doubt, of the perforation having been gradual, and of a 
slow and simultaneous process of ulceration having taken 
place from within, which had enabled the parts to adapt them- 
selves so closely around the protruding instrument, as effect- 
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ually to prevent any communication between the wounded 
intestine and the general cavity of the abdomen. 

The stomach, viewed externally, bore evident marks of 
altered structure. Upon being opened, a great many por- 
tions of blades, knife-springs, and handles, were found in it, 
and deposited in the anatomical museum of Guy’s hospital. 
These fragments were between thirty and forty in number ; 
thirteen or fourteen of them being evidently the remains 
of blades; some of which were remarkably corroded, and 
much reduced in size, whilst others were comparatively 
in a state of tolerable preservation. That which had un- 
dergone the least alteration, being a blade made of cast 
steel. 

The cesophagus at its lower part, and the upper orifice of 
the stomach, were thicker than natural. ‘The left extremity 
of the stomach, where the spleen adheres to it, had its usual 
texture ; but the right was exceedingly thickened. ‘The ruge, 
in the mucous membrane, were unusually prominent; and 
there were granulated projections from the edges of the ruge. 
This membrane was coloured by the steel. The pylorus 
was natural, but the duodenum had a greater thickness than 
usual. ; 

From a comparison of these particulars with the history of 
the case, it would appear, that so long as the stomach was not 
injured in its action and texture, the passage of the knives 
was, in most instances, attended with no, or very little incon- 
venience. But from the frequent repetition of these experi- 
ments together with the man’s habits of intemperance, the 
stomach at last lost the power of transmitting to the intestines 


those bulky and unyielding bodies. ‘They therefore now re- 
mained in that organ, where they produced the distressing 
symptoms of indigestion and pain which have been describ- 
ed; andthe circumstance ofthe knives not wounding the in- 
testines till the latter period, was probably owing to a similar 
cause, namely, that when the stomach was able to * them 


quickly, they passed through the intestines, inclosed within 
their handles, end therefore comparatively harmless; while 
at a later period, the knives were detained in the stomach tll 
the handies, which were mostly of horn, had been dissolved, 
or at least too much reduced to afford any protection against 
the metallic part. 

An opportunity was afforded by this dissection of noticing 
a chemical fact, which shows the power possessed by iron of 
impregnating the biliary secretions. The contents of the gall 
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bladder partook of the black tinge of the other abdominal 
viscera, and some of the bile was collected and examined by 
Dr Marcet, for the purpose of determining the presence of 
iron, aS a Constituent, and its proportion. About 150 grains of 
this bile, which was perfectly black, and possessed the usual 
alkaline properties, wei subjected to evaporation, and the 
dry mass burnt in a platina crucible, with a little wax, the in- 
cinerated residue weighed nearly five grains ; and on present- 
ing a magnet, ferruginous particles were immediately attracted 
by it. ‘This residue being treated with muriatic acid and 
prussiate of potass, the quantity of prussian blue formed, 
amounted to half a grain. ‘This quantity was found to be 
more than double that contained in bile under ordinary 
circumstances ; 150 grains of which, treated in a similar 
manner, yielded at most one fifth of a grain of prussian 
blue. This susceptibility of the bile, of receiving a ferrugi- 
nous impregnation, appears the more remarkable, as Dr Mar- 
cet, some years before, attempted in vain to detect iron in 
the urine of persons, whose digestive system was under the 
influence of that metal. 


General Xutelligqence. 


Proposed Instruments for ascertaining the mean Temperature, 
and the mean Atmospherical Pressure.—A writer in the’ London 
Journal of Arts and Sciences has proposed a method, by 
which the mean of the atmospherical pressure, or the mean 
temperature, for any period, may be determined without the 
necessity of constant observation. He proposes to affix to 
the pendulum of a clock a column of mercury, which, vary- 
ing in height, either by change of temperature, in the one 
case, or atmospherical pressure, in the other, will vary the 
centre of oscillation in the pendulum. The hours marked 
by a clock so influenced, compared with the actual lapse of 
lime, must show the variation of the centre of oscillation; 
whence, may be directly inferred the mean height of the mer- 
curial column. Perhaps the variation of temperature might 
be better ascertained, by simply constructing the pendulum 
rod of lead or zinc, which of all the solid metals are most 
affected by change of temperature; and making the compa- 


rison above proposed. Every body knows that clocks. hav- 
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ing pendulum rods of iron or wood, substances much less af- 
fected by heat than lead or zinc, are constantly disturbed 
from regular motion, by changes of temperature affecting the 
centre of oscillation. This variation of the centre might 
be much increased, by reversing the arrangement of the 
rods in a compensation pendulum, or by a combination of 
levers.—[D. T.] 

New Fermenting Apparatus.—A patent has been lately ob- 
tained in England, for an apparatus, invented by Madame 
Gervais, to condense the alcoholic vapour which arises during 
the vinous fermentation. ‘The apparatus consists of a conical 
vessel, which is placed over an aperture in the top of the vat 
which contains the fermenting liquor. ‘This vessel is sur- 
rounded by cold water, and any alcohol which may arise in 
the form of vapour during fermentation, after being con- 
densed by the cold sides of the vessel, is conducted through 
a pipe into the fermenting vat; while the permanently elastic 
fluids, which are always produced by fermentation, are suf- 
fered to escape by another pipe. 

It is evident that such an apparatus must be advantageous, 
in proportion to the quantity of alcohol which escapes from 
the vat, during fermentation, in the ordinary mode. We 
should think it not unlikely that this is so considerable, as to 
render the condensing apparatus quite useful.—[D. T.] 

Condensation of Gases into Liguids.x—Mr Faraday has suc- 
ceeded in condensing chlorine into a liquid: for this purpose 
a portion of the solid and dried hydrate of chlorine is put 
into a small bent tube, and hermetically sealed; it is then 
heated to about 100°, and a yellow vapour is formed, which 
condenses into a deep yellow liquid, heavier than water, (sp. 
grav. probably about 1.3). Upon relieving the pressure, by 
breaking the tube, the condensed chlorine instantly assumes 
its usual state of gas or am 


When perfectly dry chlorine is condensed into a tube by 


means of a syringe, a portion of it assumes the liquid form 
under a pressure equal to that of four or five atmospheres. 
By putting some muriate of ammonia and sulphuric acid 
into the opposite ends of a bent glass tube, sealing it herme- 
tically, and then suffering the acid to run upon the salt, mu- 
riatic acid is generated, under such pressure, as causes it to as- 
sume the liquid form; it is of an orange colour, lighter than 


sulphuric acid, and instantly assumes the gaseous state, when 
the pressure is removed. Sir H. Davy has given an account 
of this experiment to the Royal Society. 
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By pursuing this mode of experimenting, sulphuretted hy- 
drogen, sulphurous acid, carbonic acid, cyanogen, euchlorine, 
and nitrous oxide, have been also found to assume the liquid 
form, under pressure, and to appear as limpid and highly mo- 
hile fluids. It is probable that other gases may be condensed 
by similar means, and that nitrogen, oxygen, and even hydro- 
gen itself, may yield, provided sufficient pressure can be com- 
manded.—{ Quar. Jour.] 

Cleavelandite.—H. J. Brooke, Esq., of London, one of the 
most accomplished mineralogists of Great Britain, has given 
the name of cleavelandite to the substance hitherto known 
as siliceous felspar, which accompanies the green and red 
tourmaline of Chesterfield, in Massachusetts. This mineral, 
and the albite, kir Brooke remarks, are varieties of the same 
mineral. “'T'wo different names having been given to this 
substance, it becomes necessary either to adopt one of them, 
to the exclusion of the other, or to assign a new one to the 
species. 

“As the Albite is generally blue, and sometimes red,* its 
name might be applied with equal propriety to other sub- 
stances. I have, therefore, preferred adopting the term 
cleavelandite to denote the species, out of respect to the Pro- 
fessor of Natural Philosophy, in Bowdoin College, U. S. 

“ This species has cleavages in three directions, parallel to 
the planes of a doubly oblique prism.” 

Mr Brooke has applied the name arfwedsonite to a foliat- 
ed black substance, that accompanies the sodalite from Green- 
land; and the term latrobite to a substance, from Amitok 
island, near the coast of Labrador, which has a pink colour ; 
like some of the varieties of lepidolite, is sufficiently hard to 
scratch glass, but is scratched by felspar, and is accompanied 
by mica and carbonate of lime.—[J. W. W. 3 

Sapphirine.—This mineral, discovered by Giesecké, in 
Greenland, contains, according to Stromeyer, alumina 63.1 ; 
silica 14.5; magnesia 16.8; lime 0.3; oxide of iron 3.9; 
oxide of manganese 0.5. It isa very different mineral from 


the sapphirine of Nose, which is a variety of haiiyne, and - 


from its hardness, and specific gravity, probably belongs to 
the corundum family. 

Eudialite—Likewise discovered in Greenland, is interest- 
ing from the circumstance of the quantity of zircon earth 





* “* The specimen which first enabled me to determine the form, is bright 
blue. Itcame from Labrador.” ‘ 
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and alkali it contains. According to Stromeyer, it consists 
of silica 53.325; zircon earth 11.102; lime 9.785; natron 
13.822; oxide of iron 6.754; oxide of manganese 2.062 ; 
muriatic acid 1.034; water 1.801 = 99.685. 

Dichroitex—The following are the results of the analysis 
of this mineral; silica 49.170; alumina 33.106; magnesia 
11.454; oxide of iron 4.338; oxide of manganese 0.037; 
water and loss 1.204. The specimen analysed was from 
Greenland. The dichroite of Bavaria and Greenland, the 
hard fahlunite of Sweden, and the steinhelite of Finland, 
are supposed to be varieties of the same mineral. 

New Scientific Work.x—Among the new productions at the 
Leipsick Fair, was the first volume of MM. Martin and Spix’s 
Travels in Brazil, during the years 1817, 18, 19, and 20; 
with an atlas, in imperial folio, of fifteen lithographic plates of 


portraits, views, geological and botanical charts, &c. This 
volume contains their travels through Rio Janeiro, St. Paul, 
Minas Geraes, Goyaz, Bahia, &c.—[{ Ann. Phil. ] 

Our readers may not be aware that, during the above 
years, a number of scientific travellers were traversing Bra- 
zil, under the protection of the Portuguese, and at the ex-. 
pense of the Austrian, Bavarian, and Tuscan governments. 


These gentlemen were, on the part of Austria, Professor Mi- 
kan, for natural history in general, and botany in particular ; 
Dr Pohl, as mineralogist; M. Natterer, for zoology; M. 
Schott, as gardener; M. Socher, as huntsman; M. Ender, as 
landscape painter; M. Buchberger, as botanical painter; and 
M. Frick, as natural history painter. On the part of Bava- 
ria, Dr Spix, as zoologist ; and Professor Martin, as botanist. 
On the part of the Grand Duke of Tuscany, Dr Radi, as na- 
turalist. 

Improved Method of obtaining Castor Oil.—This method con- 
sists In mixing the seeds, deprived of their rind and beat into a 
paste, with a certain quantity of alcohol, (four ounces to the 
pound,) at 36° of the centigrade thermometer. This mixture is 
subjected to the press; the liquid flows with great facility, 
and is afterwards distilled; the residue of the distillation is 
washed with many waters. ‘The oil separated by the water 
is placed upon a gentle fire, to evaporate all the moisture; it 
is then taken from the fire, and: thrown upon filters placed 
upon a stove heated to 30° cen.; it filters freely, and the oil 
obtained is very clear and very mild. The products obtained 
in this way, are ten ounces of oil from each pound of the 
peeled seeds, and seven ounces from those with rinds on. These 
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products greatly exceed the wrt d obtained by the old 
methods. Half the quantity of alcohol employed, may be 
recovered by distillation.—[Jour. de Pharmacie-| 

Geology of Lake Huron.—On Feb. 21, and March 7, a 
paper was read before the Geological society of London, en- 
titled, ‘‘ Notes on the Geography and Geology of Lake Huron, 
including a description, accompanied by drawings, of new spe- 
cies of organic remains.” By John Bigsby, M. D., M. G. 5. 
Jn this paper the author enters, in some detail, into a geogra- 
phical and geological description of the coast, and islands of 
Lake Huron. The greater part of the northern shore is 
composed of primitive rocks; while the Manitouline islands, 
which stretch nearly across the centre of the lake, with the 
southern coast, are entirely composed of secondary calcare- 
ous formations, ‘To this paper is subjoined a map of Lake 
Huron, and plates, illustrative of the organic remains which 
are ccheatineth fe great abundance in the limestone rocks.— 
{.dnn. Phil.] 

Hydrocyanic Acid.—Some chemists, as Lampaduc and Brug- 
natelli, formerly announced that the hydrocyanic acid might 
be obtained from prussiate of potass; but they did not 
sufficiently determine the manner in which it might be ren- 
dered of uniform strength. M. Gea Pessena, a chemist at 
Milan, has employed himself in removing this deficiency. 
The following is his process, which must be economical, if 
the result boteapiaill with the account of the inventor. 
He introduces eighteen parts of prussiate of potass and iron, 
reduced toa very fine powder, into a small tubulated glass 
retort, taking care not to soil the neck or side. Te adapts to 
this vessel a very small tubulated balloon furnished with a con- 
ducting tube, which he plunges into the first flask, containing 
a little distilled water. The tube of the retort is to be herme- 
tically secured ; the whole left at rest for twelve hours, at the 
commencement of which the balloon is to be surrounded with 
ice; the neck of the retort is to be constantly cooled with wet 
cloths; afterwards the materials are to be heated with some 
burning charcoal, and preserved in this state until the streaks, 
which are observed in the neck of the retort, become more 
rare, and until a blue vapour arises, which threatens to pass 
into the receiver. At this point, the heat is immediately dis- 
continued ; the apparatus is allowed to cool entirely, and the 
contents of the receiver are poured into a proper vessel. 
I'he hydrocyanic acid obtained by this process has a strong 
and penetrating odour; the specific gravity is from 0.898 to 
0.900, at the temperature of 13° or 14° of Reaumur: it like- 





a) ~ 
ee ee ae 


190 General Intelligence. 


wise possesses, according to M. Pessena, all the properties of 
the purest prussic acid.—[Giornale de Fisica. | 

Hydriodate of Potass.—The importance of preparing the 
various salts of iodine, used in medicine, with accuracy, Is too 
obvious to require comment; we, therefore, regard the fol- 
lowing directions respecting the hydriodate of potass as merit- 
ing attention. 

One part of iodine, and three parts of water, are to be in- 
troduced into a phial or matrass; by degrees, and at inter- 
vals, an excess, one half part for example, of pure filings of 
iron is to be added. The combination immediately takes 
place; much heat is disengaged; the iodine disappears, and 
the liquid becomes of a a red colour. During this vio- 
lent reaction, a hydriodate, with excess of iodine, is formed, 
which has only to be heated, and constantly and slightly agi- 
tated, to be converted into a simple hydriodate of iron. The 
action is shown to be terminated by the almost complete ab- 
sence of colour in the liquid, but still more certainly by white 
paper being no longer stained red by it. The liquid is to be 
filtered, and to be augmented by some parts of water ; it Is to 
be placed in a sand-bath, in a retort or matrass, and nearly 
at the boiling point; then the iron is precipitated by means of 
pure carbonate or subcarbonate of potass. This part of the 
process requires some attention, lest an excess of potass be 
added; which, however, may be separated by repeated crys- 
tallization, or saturated with hydriodic acid. After having 
filtered, in order to separate the ferruginous precipitate, and 
having washed it well, it isto be evaporated. The salt ma 
be made to crystallize by cooling or by evaporation. In this 
latter case, the concentrated solution of the hydriodate of 
potass is to be placed, not upon a stove, because the salt would 
form along the sides of the vessel, and the liquid in the end 
be entirely re-mixed, but on a very gentle fire, where the 
edges of the vessel, being less heated than the bottom, may 
condense a little of the vapour which rises, and thus prevent 
the ascension of the salt. By degrees, crystals are deposited ; 
when they fill almost all the space occupied by the liquid, it 
must be allowed to cool; then the mother-water is to be 
poured off, and again evaporated to obtain more of the salt ; 
finally, the crystals are to be entirely dried at a stove or fire, 
where they undergo a slight decrepitation.—[Jour. de Phar- 
macie. | ’ 

New American Locality of Rubellite and Lepidolite—We 
have lately received very interesting specimens of rubellite 
from Paris, in the state of Maine. The crystals are of the 
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usual form. ‘They are in a granite, the felspar of which is 
similar to that of Chesterfield, (Mass.) and are accompanied 
with green and blue tourmaline, and lepidolite, of great 
beauty. The locality was discovered by EK. L. Hamlin 
Esq., of Paris, to whose politeness we are indebted for the 
specimens.—[J. W. W.] 

Fusion of Carbonaceous Bodies.—Professor Silliman has 
lately succeeded in i charcoal and plumbago, by means 
of Dr Hare’s galvanic deflagrator. A detailed account of 
the highly interesting experiments by which fusion was pro- 
duced, has been published by professor Silliman in his Jour- 
nal. The melted carbon is obtained in small spheres resem- 
bling shot, some of them white, “ like minute, delicate concre- 
tions of mammillary calcedony.” Some of the globules, obtain- 
ed from plumbago, were so hard as to scratch the hard green 
glass of which aqua fortis bottles are made. 

Professor Silliman has also succeeded with the compound 
blow-pipe in melting plumbago and anthracite. The globules 
of melted plumbago obtained in this way, were, many of them, 
‘‘white and transparent, and as large as small shot; they 
scratched window glass ; were tasteless ; harsh when crushed 
between the teeth, and they were not magnetic.” 

Preservation of Leeches.—T he number of leeches every day 
used for the purpose of local bleeding is very considerable, 
even in England. There are four principal importers of 
leeches in London alone, whose average imports are said to 
be 150,000 per month each; making a total of 600,000, or 
7,200,000, in one year. On the continent, where they are 
obtained at a much cheaper rate, the numbers employed are 
enormous. 

In winter the leech resorts to deep water, and, in severe 
weather, retires to a great depth in the ground, leaving a 
small aperture to its subterranean habitation. It begins to 
make its appearance in March or April. Water sfone is 
not the natural element of leeches, as it is supposed, but con- 
jointly with ground or mud. 

The usual food of the medicinal and trout-leech is derived 
from the suction of the spawn of fish; and leeches will not un- 
frequently be found adhering to the fish themselves: but frogs 
form the most considerable portion of their food. Hence, the 
best leeches are found in waters much inhabited by these 
animals. 

The medicinal and trout-leech do not, I conceive, like 


the horse-leech, take any solid food; nor have they the like 
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propensity to destroy their own, or any other species of 
the genus; but: these, the horse-leech will not hesitate to 
devour. 

Leeches should be kept in large stone jars, which are un- 
glazed ; the lead, which is employed for this purpose, proving 
deleterious to this animal. 7 

Wooden vessels are equally proper: indeed, leeches are 
now usually imported in small casks, the size of an oyster- 
barrel, each containing about 2000, instead of in bags, as for- 
merly. These are peculiarly convenient for the purpose, 
having a head made of stout canvass, affixed to a hoop, which 
is screwed on, and removed at pleasure, thus admitting air to 
the leeches. 

Pond or river water is the most proper for the preservation 
of leeches. It should not reach beyond the height of one 
half of the vessel ; by which means, sufficient room is left 
for them to ascend from the water, whenever they are dis- 
posed so todo. The wholesale dealers prefer water which 
has been standing for a fortnight or three weeks; giving, as a 
reason, that the animalcula generated in it are necessary for 
their support; that, if the leeches be put into fresh water, 
they receive no nourishment until these animalcula are pro- 
duced, and, in consequence, often become weak and unhealthy, 
through want of food. Water from ponds ought, there- 
fore, to be preferred. It is not necessary or proper to 
change the water in the vessel so often as is commonly done; 
once in every two months in winter, and every month in 
summer is often enough, except under peculiar circumstan- 
ces; asin very hot weather, when it may be changed once 
or twice a week; or upon the water turning bloody, an in- 
dication of disease among the leeches. 

The vessels containing leeches should be placed in a situa- 
tion secluded from all kinds of scents and effluvia; and so 
chosen as to preserve, as much as possible, an equality of 
temperature in all seasons. 

When it is wished to preserve leeches for any length of 
time, they should be confined in small numbers, not exceed- 
ing four or six together, in earthen pots, holding about half a 
gallon. Each of these should contain about one pound 
-of gravel, a quart of water, and be tied over with strong 
canvass ; the more animalcula, small fish, &c. which inhabit 
the water, the better. But in case of deficiency of these, a 
small quantity of the fresh blood of animals, in a state of 
coagula, may be occasionally thrown into the vessels.— 
[Price’s Treatise on Leech-Bleeding. } 


See) st ataaingia gett 


<5 SERRA ti tosep iene ert ABBE RHR Se OL 





SPOR py 


( 193 ) 


(Continued from p. 15.) 


Art. XX VI.—Remarks on the Increase of the Population of the 
United States, and Territories of North America, with Ori- 
ginal Tables deduced from the American Population Returns, 
to wlustrate the various rates of Increase in the White Popula- 
tion and Slaves, and also the comparative degrees in which 
Agriculture, Commerce, and Manufactures prevail. By 
George Harvey, Msq. Member of the Astronomical So- 
ciety, &c. Communicated by the Author. [Edin. Phil. 
Jour. | 


Tue Table which concluded the first portion of my Essay, 
in the last Number of this Journal, presents results of a more 
striking and remarkable nature, than any which have been 
drawn from the tables formed to illustrate the other divisions 
of the survey of the American population*. Since 1810, Indi- 
ana has added its immense increments to the Middle States, 
surpassing even the rapid rates of increase which distinguish- 
ed Ohio in the former decade. In the Southern States, also, 
we find the returns for Louisiana presenting results scarcely 
less remarkable. And in the Territorial Governments, we 
have the fertile districts of Alabama, Illinois, and Michigan, 
each contributing their mighty increments, to swell and aug- 
ment the tide of population. 

Among the Northerh States, it is curious to trace the growth 
of the district of Maine, when contrasted with that of Ver- 
mont. In the enumeration for 1790 to 1800, the increments 
of the former were decidedly inferior to those of the latter; 





_—_- —-— —_ —_—_— 


* The reader is requested to correct the following typographical errors 
inthe Tables belonging to the former part of this essay:—To place the 
sien minus before the number belonging to the iree white males under 16 
in Rhode Island, page 10.; also in the state of Connecticut, and in the 
class of males under 10, in p. 12. to substitute —0.4 for 50.4; and in the 
same page, to place the sign minus before the number belonging to the 
free white females of 45 and upwards. Also in the Table, p. 15., to in- 
troduce the same sign in the following places, viz. before the numbers for 
the males and females in the class under 10, in the states of Connecticut 
and Vermont; before the numbers belonging to the first, second, and 
fourth classes of males, and the first and second classes of females, in the 
state of Delaware ; and, lastly, in the second class of males belonging to 
Illinois, to alter 37.3 into 347.3. Author. 

The above errors were copied in our reprint, some of them were noticed 
in reading the article, as involving contradiction and obscurity, but not 
knowing in what the errors consisted, no correction was attempted. £. B. J. 
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and in the period from 1800 to 1810, the comparative rates 
of increase were somewhat of an uncertain kind, the ascen- 
dancy being found for some of the ages in one state, and some- 
times in the other; but in the census for 1820, the district of 
Maine will be found to have gained a positive superiority in 
every age ;—all the increments, and particularly those of the 
female class, being considerably raised above these of Ver- 
mont. In the latter state, indeed, we find the change to have 
been so remarkable, as to create decrements in its youngest 
class of males and females. Connecticut, likewise, is distin- 
guished by decrements in its youngest classes ; but the tran- 
sitions are much less remarkable: for, in the former decade, 
the youngest class of males belonging to this state, was dis- 
tinguished by a feeble diminution of its numbers; and the 
females of the corresponding class approached very nearly 
to a stationary state. But in Vermont, the change has been 
from increments of considerable and nearly equal magnitude, 
to decrements of a less equal kind. The second class of 
males and females has also undergone variations of a re- 
markable kind. The greatest increments which the popu- 
lation of this state received from 1810 to 1820, are in the 
three last classes of each of its sexes. 

If we contrast the present ‘Table for New Hampshire, with 
the results of the former decade, the increments will be found 
to possess some curious relations. The first, second, and 
fourth classes of its males, and also the first, second, third, 
and fourth classes of its females, for the last ten years, have 
increments inferior to the corresponding rates of increase of 
the former decade ; but the increments of the classes of the 
two sexes for the latter period, exceed the corresponding 
ones of the former. In Massachusetts, with the exception 
of the last class, the increments alternate with the corres- 
ponding increments of the former period, from less to greater, 
and from greater to less. ‘The first and second classes of 
males in Rhode Island, exhibit also a relation of this kind; 
and so also do the three last classes of females. The alter- 
nating changes which exist in the increments of Massachusetts, 
are not, however, to be traced in the fine province of New 
York, all the augmentations which its different ages have re- 
ceived, being inferior, in point of magnitude, to the corres- 
ponding increments of the preceding period. There is, how- 
ever, a greater degree of uniformity, and a closer connexion, 
among the increments of this province, than in many others. 
{n New Jersey, the increments for the first class of each sex 
are very intimately allied to each other in the two periods ; 
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the rates of increase for the males being respectively 11.5 
and 11.2, and the females 10.5 and 10.7. ‘here is also a 
curious relation between the third and fourth classes of males 
for the two periods; the increment of the third class in the 
former decade being nearly double the increment of the same 
class in the latter decade; and the increment of the fourth 
class, during the last ten years, being also double the cor- 
responding class of the former period. The small incre- 
ments of the males and females of 10 and under 16, when 
compared with the other increments, afford a contrast some- 
what remarkable. Pennsylvania is likewise distinguished 
for the close approximation of the increments of the first 
classes of its males and females, and so also are Maine, Mas- 
sachusetts, Connecticut, New Jersey, Ohio, Georgia, Louisi- 
ana, Tennessee, Kentucky, and Alabama. ‘These coinci- 
dences are, however, better exhibited in a Table. 


Increments |Increments of 
STATES AND TERRITORIES. | of the Males | the Females | Differences. 





under 10. under 10. 
Maine, - . - + 19.2 + 18.9 + 0.3 
Massachusetts, - - + 29 + 3.6 — 0.9 
Connecticut, - - - — 26 — 1.8 + 0.8 
New Jersey, - - + 11.2 + 10.7 + 0.5 
Pennsylvania, - . - + 26.6 + 26.5 + 0.1 
Re + 139.5 + 139.9 — 0.4 
Georgia, oe. a ae + 26.2 + 0.4 
Louisiana, - - - + 243.7 + 244.3 + 0.4 
Tennessee, = - - - + 52.3 + 51.7 + 0.6 
Kentucky, -  - - + 27.5 + 27.7 — 0.2 
Alabama, - - : + 192.5 + 193.6 — 1.1 


The column of differences exhibits the close approximation 
of the male and female increments to each other; the posi- 
tive signs showing that the excess is on the side of the males, 
and the negative signs that it is on that of the females. Inno 
case is the difference greater than 1.1; and in by far the 
greater number of cases it is less than 0.5. The positive dif- 
ferences amount to +3.1, and the negative to —2.6, the dif- 
ference between the two aggregates being only +0.5;—a 
coincidence as singular and remarkable as any before ob- 
served. And when we consider the diversity which reigns 
among the increments themselves, and connect with them the 
uncertain nature of the causes which have contributed to the 
growth of the population in the respective provinces, we can- 
not but consider it as singular that so close an approximation 
to equality should exist. 
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In the state ef Delaware, the first, second, and fourth class- 
es of males, and also the first and second classes of females, 
are distinguished by changes of a decreasing kind. ‘Two 
other classes of the females, namely, the third and fourth, 
received only increments of a very feeble kind. ‘The results 
also of the enumeration for the period comprised between 
1800 and 1810, exhibited some singular relations, containing 
the only example of a class of persons, altogether stationary, 
and also of two other classes approximating very. closely to 
the same state. In the decade from 1810 to 1820, there are 
likewise three classes of a similar kind. ‘The magnitudes, 
also, of the increments of the last class of each sex, must be 
considered as very great, when contrasted with those which 
precede them. Causes of a very peculiar nature must have 
operated on the state of Delaware, to have produced such a 
series of increments as have here been referred to. 

The equality which exists in the first class of the male and 
female increments of Ohio, has been already noticed; but it 
is also deserving of remark, that the fourth class of males 
possesses an increment precisely similar to the first. In the 
period from 1800 to 1810, the maximum male and female 
increments were found in the final classes; but in the suc- 
ceeding census, it was only found to hold good in the fe- 
males, the greatest increment in the male population being 
found in the third class. This circumstance is most proba- 
bly to be accounted for, from the immmense number of 
young men who have been known to emigrate to the state of 
Ohio, in consequence, probably, of an impression which was 
at one time very strong in the public mind, that it possessed 
advantages superior to any other American state, and hence 
was resorted to by multitudes of the young mechanics of 
Engiand. 

In Indiana, notwithstanding the increments are so very 
great, a considerable degree of uniformity prevails among 
them, the average of the male rates being 513, and of the 
females 514.4,—a remarkable approach to equality, when 
the irregular nature of the operating causes is considered. 
This tendency of nature to produce a balance in her aggregate 
operations, is also curiously displayed in the state of Loui- 
siana, where the. male increments of the first and second 
classes, although but little more than half the magnitude of 
the third, and, we may add, the fourth increment also, and 
therefore presenting no kind of uniformity whatever; yet 
their means does not differ very widely, considering the mag- 
nitude of the increments, from the mean of the almost equally 




















Population of the United States. 197 


irregular increments of the females; the former being 358.7, 
and the latter 342.9. It is remarkable, however, that the 
maximum female increment should be found in the final 
class, corresponding in this respect with Ohio, Indiana, Mis- 
sissippl, a and Columbia ;—Alabama being a singular 
exception to the law. ‘The maximum male increments are 
found in the third class, in the states of Ohio, Indiana, Loui- 
siana, Alabama, Illinois, and Michigan,—confirming the re- 
mark before made, relative to the immigration of young 
mechanics. A more particular account of the maximum 
increments will be given in a succeeding page. 

Among the southern states, Louisiana, as has been already 
remarked, is distinguished by the magnitude of its incre- 
ments, and also by the irregularity of their character. ‘The 
impulse which its male population has received in the third 
and fourth classes, are among the most striking of the results 
which the present survey has disclosed. Next to the incre- 
ments of the last-mentioned state, we may rank those of 'Ten- 
nessee, Kentucky, Georgia, and North Carolina, all of which 
present conclusions more or less interesting. Of the three 
remaining southern states, it is difficult to determine which is 
the greatest, from the uncertain nature of their increments. 
Of the two Carolinas, it may be observed, as somewhat sin- 
gular, that the fourth and fifth increments of males, and the 
second increments of females, should so closely agree, not- 
withstanding the results of the other ages bear no perceptible 
relation to each other. Georgia and Kentucky also corres- 
pond in the first and third classes of their males. The large 
increments, moreover, which both the sexes of 45 and up- 
wards received during this period in the two Carolinas, may 
not be unworthy of attention, particularly as they afford a 
striking contrast to the increments of some of the other ages. 
In Georgia, also, the first, third, and fourth classes of males, 
are respectively equal, or nearly so, to the corresponding 
classes of females, and likewise to the class of 45 and up- 
wards. ‘The first three classes, for both sexes, in the table 
devoted to the former census, exhibit likewise a close approx- 
imation to equality. Causes, therefore, somewhat of an uni- 
form kind, have probably operated in Georgia during these 
periods, on particular classes of the two sexes. : 

Perhaps the most singular class of increments in the whole 
series, is that belonging to Alabama. Among the males, the 
most striking examples of disparity will be perceived to exist 
in the first three classes, and the two latter. The third class 
has an increment of 215.1 per cent., and the last only 62; 
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the latter an increment large, when regarded as indicating 
the rate of increase during so short a period as ten years, but 
small, when contrasted with so great an increment as the for- 
mer. Such increments afford the means of discovering to 
which class of persons the province has been most indebted 
for its increase. It will be remarked, that the very large in- 
crements which belong to the third class, proves that a great 
number of young men must have emigrated to this territory, 
carried thither by the tide of fortune, and the adventurous 
spirit which the young possess. ‘The increments of the first 
and second classes may have been produced as necessary 
consequences of the fourth and fifth; for these, consisting 
probably of by far the greater part of married persons, ne- 
cessarily carried with them their families, and which circum- 
stance contributed to give that impulse to the first and second 
increments, which they appear to have received. Perhaps 
some. portion of the large increment of the third class may be 
attributed to this cause. It is very remarkable, however, 
that the state of Mississippi, which would seem to be almost 
as much subject to the uncertain influences of immigration as 
Alabama, should present resilts so very different from those 
last mentioned. For instance, the minimum increments for 
each sex are found in the class of 45 and upwards, in the ter- 
ritory of Alabama; whereas in that of Mississippi, the max- 
imum increments of each sex are to be found in that class. 
The anomalies, also, which will be found to arise from 
comparing any corresponding ages together, in the states 
last mentioned, are very remarkable. If we select, by way 
of example, the first and last classes, for each sex, as in the 


following Table, 
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Increments in ‘T’en Years. 


MALES. FEMALES. 
TERRITORIES. 


Under 10. 45 and up Under 10. 145 and up 


wards. wards. 


192.5 62.0 193.6 
92.2 100.7 79.8 


the results will be found of a very dissimilar kind. The 
large increment of Alabama, is succeeded by one of a com- 
paratively small magnitude in both sexes ; whereas in Missis- 
sippi, the contrary takes place, the lesser rate of increase 
being followed by the greater; and it would scem as if the 








° = 


Population of the United States. 199 


greatest and least rates of increase had mutually interchang- 
ed places with each other. How uncertain must have been 
the causes which contributed to produce conclusions so much 
opposed to each other as these! In Illinois, considering the 
great magnitude of all the increments, a greater degree of 
uniformity will be observed to prevail among them, than in 
either of the territories last reviewed. ‘The transitions from 
one rate of increase to another, are not of so abrupt a kind as 
in those prevailing in the state of Alabama. In Michigan, 
the greatest male increment will be found in the third class, 
produced probably by the causes operating on Alabama. 
if we contrast the increments of the sexes of this state, as in 
the next Table, 


Increments in ‘len Years. 


senses lideansiencnentvadeaiageiaiitiihiaal a daaendengentaneacnadp epeeateieg tinier titilsiilbipiiiaipseatinjitheipmar—rece 

, 10, and 16, and 26, and 45, and 

Sexes. | Under 10. . bey Riongret Peat 
under 16. | under 26. | under 45. | upwards 


Males, 52.! 65.0 : 117.7 79.1 





Females.) 76.: 58.1 88.0 91.3 104.6 


their great irregularities will be immediately apparent. If 
the results of the first column, for example, be compared 
with each other, no one could anticipate such conclusions as 
the third and fourth columns present, at least not from the 
ordinary laws of human procreation*. 

In the observations which were before advanced, relative 
to the maximum increments from 1800 to 1810, a great de- 
sree of regularity was observed to prevail among them ; and 
it was remarked, that both males and females could be sepa- 
rated into two classes, and that the greatest increments of 
each state fell in one or other of them. These classes were 
the third and fifth. The same principle has been attempted 
to be traced in the greatest increments contained in the table 
for 1810 and 1820, but not with the same success, two ex- 
ceptions being found to it in the males, and five among the 
females. Nevertheless, the law before observed will be 
found to hold good, with respect to the males, in twelve states, 


rr 


_ ™ For the use of those who may feel desirous of contrasting the rates of 
increase in Sweden, with those of the different American states (a subject 
on which it is my intention to offer a few remarks in another paper), the 
lollowing Tables are added. To enable the comparison to be made with 
sreater ease, the Swedish returns have been thrown into five classes, cor- 
responding, as nearly as circumstances will allow, with the American divi- 





ig 


——— 


vine - Ag 





200 Mr Harvey on the Increase of the 


in the class of 16 and under 26; and in eleven states in the 
class of 45 and upwards. Of the females, four states only 
will be found in the former of these classes, but in the latter 
sixteen ;—another evidence in favour of the supposition, that 
it is the result of some law. The following ‘Table, however, 
will more completely show the states and territories which 
conform to this law, and those which deviate from it. The 
females present the greatest irregularities. 


States and ‘l'erritories in which the 
ments of Males are found. 


16, and under 26. | 26, and under 45. | 45, and upwards. 


-. 


Connecticut. Massachusetts. Maine. 

New York. Rhode Island. New Hampshire. 
New Jersey. Vermont. 
Pennsylvania. Delaware. 
Ohio. North Carolina. 
Indiana. South Carolina. 
Maryland. Georgia. 
Virginia. Tennessee. 
Louisiana. Kentucky. 
Alabama. Mississippi. 
Illinois. Columbia. 
Michigan. 
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sions. It isa matter of regret to be obliged to depart, in an inquiry of this 
kind, from a classification of ages, so truly philosophical as that which has 
been matured by WARGENTIN, and the other enlightened members of the 
Tabellvarket, or Board of Population, to assimilate it to one less perfect and 
useful. Time, however, may do that for the American returns which it has 
done for the Swedish. Rome was not built in a day. 


Rates of Increase of the Swedish Population. 
MALES. FEMALES. | 


Periops.|Under| 10 to| 15to | 25to , 45 and {Under| 10to | 15to | 25to | 45 w! 
| 10. 


10. | 15. 25. 45. |jupwards. 5. | 
pine - | 


to 
1760, 


1757) | | | 
0.24 0.4/4 OO 414 4.74 0.1/4 
| 


| 


AS3I+- 76+ 0.654 290 O.34- 7.14 4.84 3.7) 


| 
| 


1760 
4 27.2-+ 2.94 33.94 31.7} + 40.444 26.34 sae 32.1 
| 


| 


3.4)\+ 9.5/4 34+ 3.7/4 4.6 
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Alabama. | Illinois. New York. Massachusetts. | Maine. 
New Jersey. | Rhodelsland. | New Hampshire. 
Pennsylvania. | Connecticut. 4 Vermont. 
Virginia. | | Delaware. 
| Ohio. 
Indiana. 
| Maryland. 
| North Carolina: 
| 





South Carolina. 
Georgia. 
Louisiana. 
Tennessee. 
Kentucky. 
Mississippi. 
Michigan. 
Columbia. 


The preceding survey has afforded the most ample grounds : 

for presuming, that the increase of the American population Lydia 

| has not proceeded from procreation alone. ‘To indulge such bap ie a 
q a supposition, indeed, would be to attribute to the operations ae 


of nature a series of irregularities of the most improbable 
kind. If we select, by way of example, the greatest and an 
least rates of increase of the males, for the four great divi- : 4 
sions of the states and territories, during the period last re- F 





viewed, as in the following Table, i: 
— . be 
ee | ae pera 45, : an 
Territory. | = | under | under jand up- : as 
| | 16. | 26. | 45. | wards. f a 
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T vn . . ty 
Northern § Maximum,|Maine, | i 
States, 2 Minimum, Connecticut, — a 
it 
Middle Maximum, Indiana, af 
States, ~¢ Minimun, |Delaware, . 
Southern ¢ Maximum,|Louisiana, . . eae At 
States, ¢ Minimun, |Virginia, 3 | ; . , . ae 
} aoe i 
Territo- § Maximum,|IIlinois, 65.8 | 8 29. 5. + Veen 
ries. ¢ Minimum, |Columbia, 32. JZ. . ° oi | ih 
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we must immediately admit the propriety of considering a if HH 
very large proportion of the increase as arising from immi- abe eae 
gration. And although, in the present imperfect state of our | 1 
statistical knowledge, it may be impossible to fix, with any yet oe 
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thing like precision, the several degrees in which procreation 
and immigration have prevailed, so as to produce results so 
singularly diversified as those which have been the object of 
the preceding pages to survey, there can be no doubt but that, 
in many of the states, the latter cause must have been de- 
cidedly the most powerful in producing them. On another 
occasion, an opportunity may be afforded for discussing these 
important relations; but, in the mean time, it may be re- 
marked, that it does not appear, from the evidence with 
which we are at present furnished, that the laws which in- 
fluence procreation in the New World are materially difler- 
ent from those which prevail in the Old. Subsequent in- 
quiries, and more authentic documents than we at present 
possess, may throw a new light on the subject, and diminish 
the impression which has been made on the minds of many 
enlightened men, that the rapidity with which the American 
population has increased, is more to be attributed to immi- 
gration than to any other cause. Still the inquiry must be 
approached with caution, and, in the absence of so many 
necessary data, even speculation itself may be useless. If 
we consider, however, the present condition of Europe, and 
the causes which contribute to render the maintenance of a 
family difficult and distressing to the labourer, and contem- 
plate the advantages which the western regions of America 
disclose, where the wages of industry are high, and where 
the real labourer enjoys the best fruits of the earth in abun- 
dance and peace, we may perceive at least some ground for 
presuming, that the effects of immigration have been great. 
In no antecedent state of the world has so immense and so 
indefinite a theatre been opened for the increase of the hu- 
man race, not only, it is to be hoped, in number, but also in 
wealth, happiness, and virtue. At the present moment, we 
can contemplate a surface of fertile country upwards of 2000 
miles in extent, reaching from the present remotest settle- 
ments to the shores of the Pacific Ocean, enjoying all the 
blessings of the temperate zone, intersected by mnumerable 
streams, possessing the primitive and undecayed energies of 
nature, and capable of affording, for centuries to come, the 
best fruits of the earth in unlimited abundance. 

It is in the newly settled states that we have met with the 
largest rates of increase; and there is no room for supposing, 
but that a large proportion of their inhabitants will acquire 
fixed and settled habits, and thus possess the means of calling 


into full and perfect exercise all the active principles of po- 
pulation. These considerations, joined to the farther influx 
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of other settlers, must, in subsequent years, give a prodigious 
impulse to their numbers. Some portion of the inhabitants 
of these new states will, it is true, retain their migratory ha- 
bits; but this, so far from proving any check to the popula- 
tion, will rather be the means of increasing it more rapidly. 
On the uncertain frontier of the American territory, “ where 
civilized gives place to savage life,” crowds of such adven- 
turous emigrants resort, “dispensing with the advantages, 
and exempted from all the restraints, of social life. Here 
they act in the double capacity of cultivators and huntsmen, 
partly civilized, and partly savage, until, by the advance of 
new emigrants, they are Carers surrounded with improve- 
ments on every side, and are at length brought within the 
pale of order and law. ‘Tired of this control, and anxious 
to resume their free and licentious habits, they dispose of 
their lands to emigrants of a more settled character, and 
again take their station on the verge of the desert, there to 
bear the brunt of savage hostility, to hunt and to cultivate, 
and, by their resolute and ferocious habits, to repress the in- 
roads of the exasperated Indians, and to act the part of suc- 
cessful pioneers, in clearing the way for the great mass of the 
American population. It is in this manner that the country 
gradually assumes the aspect of civilization, and that the 
dwellings of men are seen to take place of the haunts of wild 
beasts.” The migratory habits of such men, so far, therefore, 
from proving any check to the increase of the population, 
actually prepare the elements for a more effectual advance- 
ment of it. The labours and difficulties of the few, become 
the means of promoting the happiness and welfare of the 
many. And in the states and territories which have been 
latterly peopled, a few years must produce a race of inha- 
bitants attached to the country in which they have taken up 
their abode, from the exercise of those sympathies and at- 
tachments which so soon spring up, and find root in the hu- 
man breast; but above all, by the strong conviction which 
they will most probably entertain, that their present condi- 
tion is better than that which they have left. 

It may also be remarked, that the principles of population 
will be called into more active exercise, in the early stages of 
anewly settled state, than in its late growth. This will ap- 
pear manifest, when we consider, that, in the first settlement 


of a state, the most fertile tracts of country will be first oc- 
cupied, and which, by affording the means of subsistence in 


greater abundance than when the less productive parts be- 
come settled, must necessarily give a greater impulse to the 
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population, in its former stages, than in its latter. It is also 
probable, that, by even supposing the agricultural population 
to predominate for a considerable period in the newly settled 
states, considerable diversities will arise among the incre- 
ments of the inhabitants of different districts of the same ter- 
ritory, from the operations of the same cause. It is time, 
however, to hasten to the contemplation of a subject which 
makes a loud appeal to humanity,—the Siaves. 


(To be continued.) 


Art. XXVII.—Analysis of a Journal of a Voyage io the North- 
ern Whale-fishery ; including Researches and Discoveries on 
the Eastern Coast of West Greenland, made in the Summer of 
1822, by Wittiam Scoressy, jun. F. R.S., M. W.S., 
&e. &c. [Edin. Phil. Jour] 


Tue original design of the voyage, an account of which is 


given in the present work, was the prosecution of the whale- 
fishery on the coast of Greenland and Spitzbergen. Disco- 
very, Captain Scoresby tells us, was an object, therefore, 
that could only be pursued subserviently to it, but it fortu- 
nately proved compatible with the principal purpose of the 
voyage. The choice of the fishing ground being left to our 
author, he preferred the coast of Greenland to that of Spitz- 
bergen. ‘This was not only, in his opinion, the most pro- 
mising station for success, but likewise most agreeable to his 
wishes, as affording a chance of making important geographi- 
cal discoveries. ‘The result was highly satisfactory. ‘The 
fishing proved successful, and an extensive unknown countr 
was'discovered. Wholly unassisted, and under very disad. 
vantageous circumstances, Captain Scoresby executed the 
survey of a wild and terrible coast,—explored many of its 
sounds, bays, and islands,—and was also enabled to enrich 
science with numerous new and interesting observations and 
views. 

The experience of these three or four last years having de- 
monstrated the ruinous nature of the whale-fishery in Baflin’s 
Bay, it will probably be entirely abandoned, and conse- 
quently the importance of the Greenland fishery, where the 
losses have been comparatively small, will rise in importance. 
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It cannot therefore be doubted, that the researches made 
during this voyage on the coast of Greenland, will prove of 
creat consequence to our trade in that quarter, and, that they 
will afford such information as may be the means of advanc- 
ing the prosperity, and increasing the safety of those engaged 
in this adventurous employment. The re-discovery of the 
ancient Greenland colonies was also an interesting object in 
the voyage; and Captain Scoresby found, in every place 
where he landed, traces of human inhabitants, generally of 
Esquimaux ; but, for reasons stated in the Journal, it ap- 
pears that descendants of Europeans also formed part of its 
population. 

In the Introduction to the Voyage, we are presented with 
a history of the ancient settlements on this coast, and of the 
many attempts made to re-discover them. Although all 
ihese attempts proved abortive, owing to the vast body of 
ice, extending to a great distance from the shore, it appears, 
from the observations contained in the Journal now before 
the public, that the coast is not inaccessible at present, but, 
on the contrary, that it may be visited annually. If the 
coast, from the Arctic Circle to Cape Farewell, be really 
defended by a barrier of ice, as is the general opinion, of the 
accuracy of which, however, our author has great doubts, the 
course he recommends to be pursued is a parallel betwixt the 
latitude of 69° and 75°, in some part or other of which limits, 
and frequently in many different places, the coast may be 
reached every summer; and, when the navigator once gets 
betwixt the land and the ice, there would be no great diffi- 
culty in reaching any of the stations of the old colonies, even 
down to Cape Farewell, the southern promontory of Green- 
land. Our author, in communicating his discoveries and 
observations, and in relating the various interesting incidents 
of the voyage, has chosen, and with great propriety, the 


journal form. We shall, therefore, in the account we are 


now to lay before our readers of the contents of this import- 
ant work, adopt the same order. 

Tue ship Baffin, commanded by Captain Scoresby, in 
which the voyage was made, appears to have been admirably 
fitted for the Greenland Seas. The various arrangements 
for the purposes of the whale-fishery were of the most com- 
plete kind, and nothing was neglected which could contribute 
\o the comfort, and secure the safety of the crew. All the 
preparations and arrangements being finished, the Baffin 
sailed from Liverpool on the 27th March, 1822. On the 
28th, they were forced, by stress of weather, into Loch 
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Ryan. During the leisure afforded by this detention, our 
author employed himself in constructing a temporary appa- 
ratus for obviating the errors produced on the rate of chro- 
nometers by the action of terrestrial magnetism on those parts 
of the instruments which are formed of steel. The weather 
having become favourable, they left Loch Ryan on the 7th 
April; on the 10th, passed the Island of Tiree ; and the fol- 
lowing day, at day-break, discovered the wild and solitary 
rock of St Kilda, which was passed at noon. 

“ The ship being now fairly at sea, the ship’s company 
were divided into three ‘ watches, containing an equal pro- 
portion of harpooners, boat-steerers, &c. This arrangement, 
which the large complement of a Greenland ship’s crew ren- 
ders easily practicable, gives each man, excepting on extra- 
ordinary occasions, 16 hours rest out of 24. This is a great 
relief to them in cold weather, and serves to compensate 
them for the extraordinary exertions to which they are 
sometimes called. At the same time, we appointed a crew of 
six or seven men for each of our seven whale-boats, for the 
purpose of getting them fully prepared and fitted for the 
fishery, and for keeping them .in order when on service.” 

- 13. 
: On the 10th, they passed to the westward of the Faroe 
Islands, at no great distance; and, on day-break of the 14th, 
fell in with ice, about 150 miles to the eastward of Iceland, in 
so low a latitude as 64° 30’ N.,—a position in which Cap- 
tain Scoresby had never before seen ice. 

“ It must,” he remarks, “ have been brought hither by a 
continuance of strong gales from the NW. Its effect on the 
climate of Iceland, the whole of which island the ice appeared 
at this time to envelope, must have proved both disagreeable 
and baneful to the inhabitants. In summer, the ice general- 
ly retires far from the coast; but during the preceding 18 
months, it is probable that the northern parts of the island 
were never free from its. chilling influence. ‘Towards the 
end of August 1821, a season when the ice should have re- 
tired to its greatest distance from the shore, | found the pro- 
montory of Langaness encompassed by large streams of 
heavy drift-ice, which it appears never left the coast the 
whole of the summer. The effect of this on the temperature 
was most striking. In descending from Lat. 71° to 67°, the 
highest observation of the thermometer was 38°, and when 
close in-shore, near Langaness, it was 35° at mid-day, and 
32° early in the morning. It might be reasonably expected, 
that such a degree of cold in the height of summer would be 
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destructive to vegetation, and, consequently, most dangerous 
to the cattle, whose supply of herbage in this quarter is at 
all times scanty ; yet, in the interior, we are informed, by the 
Danish journals of the period, that the summer of 1821 was 
uncommonly warm.” p. 14, 15. 

On April 15. they forced their way through the ice, and 
got clear of it inthe evening. The weather all day was de- 
lightful. The Latitude at noon was 64° 41’. An hour or 
two before midnight, a splendid aurora borealis made its 
appearance, and the following excellent description is given 
of it. 

“ It commenced in the north, and extended itself in an arch 
across the zenith, towards the south. A sort of crown 
was then formed in the zenith, which was most brilliantly 
illuminated, and gave out innumerable coruscations of great 
beauty, and with astonishing velocity. The light appeared 
to be equal to that of the full moon; and various colours, 
particularly blue, green, and pink, were stated by my offi- 
cers to have been clearly observed. Its extreme distinct- 
ness, and the boldness of the coruscations, seemed to bring 
it to a low elevation ; and, when the rays were darted towards 
the ship, it appeared almost to descend to the very mast- 


' head. 


“ Between the parallels of 62° or 63° and 70°, the aurora 
borealis is of very common occurrence, in the spring and au- 
tumn of the year. On the 3d of April 1820, I observed the 
most interesting display of this meteor that nearly forty pas- 
sages to and from the fishery had afforded. ‘The evening 
was fine and clear, the wind westerly. ‘The aurora first ap- 
peared in the north, and gradually extended in a luminous 
arch across the zenith, almost to the southern horizon. A 
dim sheet of light then suddenly appeared, and spread over 
the whole of the heavens to the eastward of the magnetic 
meridian, while only a few insulated specks were visible to 
the westward. The eastern aurora were gray and obscure, 
and exhibited little motion ; but the arch extending across 
the zenith, showed an uncommon playfulness of figure and 
variety of form. Sometimés it exhibited a luminous edge 
towards the west, in some places concentrated into a fervid 
brilliancy. The rays were a little oblique to the position of 
the arch; but generally parallel to each other, and com- 
monly ran in the direction of the magnetic north and south. 
At one time they extended sideways against the wind; at 
another in the contrary direction. Now they shot forward 
numerous luminous. pencils, then shrunk into obscurity, or 
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dispersed into the appearance of mere vapour. The colours 
were yellowish-white and greyish-white. All the stars of 
the fourth magnitude were visible through the meteor, even 
in its most vivid coruscations. Ursa Major was at one time 
encircled with such a characteristic blazonry of light, that 
the Bear seemed to spring into figure, and to be shaking his 
shaggy limbs, as if in contempt of the less distinguished con- 
stellations around him. ‘The Pleiades were almost obscured 
by the light produced by the aurora ; though Venus, and all 
the superior stars, shone with becoming splendor. I have 
never been sensible that the shooting of the aurora was ac- 
companied by any noise ; the turbulence, indeed, of the wa- 
ter at sea, or noise of the sails during calms, prevents slight 
sounds from being heard.” p. 16—18. 

For some days after the aurora borealis, the weather was 
fine. During a run of 50 leagues, the sea was constantly 
of an olive-green colour, remarkably turbid; but, on the 
afternoon of the 17th April, it changed to transparent blue. 
This green appearance of the sea in these latitudes, was oc- 
casioned by myriads of small marine animals. A calcu- 
lation of the number of these animals, in a space of two 
miles square, and 250 fathoms deep, gave an amount of 
23,888,000,000,000. 

Their Latitude, on the 17th, was 65° 58’, Long. 3° 53’ W. 
A great quantity of drift-wood passed during the day. Two 
trees were picked up, one of which was about 30 feet in length. 
This wood is probably derived from some of the great rivers 
of Siberia, which empty themselves into the Frozen Ocean, 
and being carried by the westerly current prevailing on this 
coast, is dispersed throughout the Greenland Sea. The 
wood is pine and birch. It is not uncommon to find trees 
imbedded, in an upright position, in the middle of large 
sheets of ice,—a circumstance which, our author remarks, is 
in favour of the supposition of such ice having been formed 
near land. On the 18th, they again fell in with ice. The 


day following, at noon, having had?a good run during the 


night, Captain Scoresby observed in Lat. 68° 45’, Long. by 
chronometer, 0° 8’W. ‘The variation was found to be only 
14° W., on a NE. by E. course, but the real variation must 
have been about 22°, the difference of 8°, being the effect of 
the * local attraction” of the ship on the compasses. 

*“ The amount of ‘ deviation’ on every point not being yet 
ascertained, nor the points of change, we sailed in consider- 
able uncertainty, whenever an alteration in the course was 


necessary. ‘T’he Baffin having an iron-tiller, and much heavy 
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iron-work about the rudder, has an extraordinary devia- 
tion in her compasses. In her first voyage (1820), it was 
still more considerable, and not a little dangerous before it 
was discovered. It produced an error of a degree of latitude 
in one day’s run, on a NE. by E. course,—the deviation on 
that point being twenty-two degrees. On carrying a pocket 
compass round the quarter-deck, to ascertain the cause of 
attraction, | discovered that it was principally owing to the 
piping or chimney of the cabin-stove, which had inadver- 
tently been made. of sheet-iron, and had consequently an 
attractive energy (according to Mr Barlow’s investigations) 
equal toa pillar of solid metal, of the same quality and di- 
ameter. On removing this chimney, though eight feet dis- 
tant from the binnacle, the deviation was diminished more 
than two-thirds.”  p. 21, 22. 

On Sunday, the 2ist April, had a hard gale from NE. 
and NNE., but which having been foreseen by means of the 
barometer, proper precautions were taken to secure the 
vessel from its effects. A little before sunset on the 22d, a 
weather-gall (or the limb of a rain-bow) of great brilliancy, 
appeared. ‘The weather-gall is generally considered by 
seamen as the harbinger of a storm; and we find, from the 
Journal, that the next day was stormy. On the 25th, obser- 
vation was made in Lat. 75° 5’. For two or three nights 
preceding this, Captain Scoresby says, “ we had no darkness, 
but only faint and diminished twilight. Now we were ad- 
vanced into the regions of continued day, where the sun, for 
months together, sweeps round the North Pole without ever 
descending below the horizon.” 

Having now reached a fishing latitude, preparations were 
made for the fishery. The number of boats was seven. In 
each of them were coiled six whale-lines, of 120 fathoms. 
They were also fitted up with all the apparatus of harpoons, 
lances, oars, axes, flags, &c. as usual in their equipment. 
On the 27th April, at 5 p. m., the ship passed the 80° North 
Lat., being within ten miles of Hackluyt’s Headland, in 
Spitzbergen, a latitude which was reached without experiencing 
any frost. In the evening, the wind coming off shore, the 
sky immediately became clear, and displayed a large extent 
of the northern coast of Spitzbergen, of which the following 
description is given. 

“'This coast is much lower land than the western, and 


more prpres| covered with snow, few ridges, or even 


points of naked land, being visible. The western coast, on 


the other hand, presents alternate streaks of black and white. 
27 


a 
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The former colour, consisting of ridges of naked rock, which 
appear black, contrasted with the brilliant whiteness of the 
snow, frequently runs from the summit directly towards the 
base of the mountain, but oftener becomes concealed be- 
neath a bed of snow and ice, as it approaches the water's 
edge: the latter colour, the white, consisting of snow and 
ice, fills all the ravines. dells, fissures, and vailies, and re- 
fects the light of the sun with such intensity, that the tracts 


of snow-clad land exhibit, as near as poss ‘sible, the colour 
and splendour of the moon at the full. The ice and rocks 
being thus highly illuminated, and strongly contrasted,— 
being constructed on a majestic scale, and rising with = 
liar steepness out of the sea,—give a character to the Spitz- 
bergen scenery highly striking, interesting, and indeed mag- 


nificent. 

* As soon as we passed to the northward of Cloven Ciiil, 
the north-western land of Spitzbergen, the whole of the 
northern coast was seen through a highly and unequally re- 
fractive medium. In consequence of this, the cliffs were 
reared to an uncommon altitude, and presented the beautiful 
basaltic character, which it is a general property of this re- 
markable state of the atmosphere to produce. The apparent 
columns were all vertical, or nearly so, and, when slightly 
waved, maintained their parallelism, the curvatures of the 
adjoining columns corresponding with each other.” p. 26, 27. 

in the passage from megs see to this station, only the 

usual birds of the latitudes passed. which are enumerated. 
were met with*. They now continued to approach the 
Pole, in a sea clear of ice to the NW. and W., until one in 
the morning of Sunday the 28th, when, in Latitude 80° 30’, 
they were stopped by the main northern ice. In the after- 
noon of this day it fell calm. Snow began to descend. 
and the mercury in the barometer sunk to 29° 40°, thus an- 
nouncing a gale e, which speedily followed. Next morning 
the wind moderated, and a heavy fall of snow commenced. 
This circumstance. with a low state of the barometer and a 
heavy sea. indicated a renewal of the gale from another 
quarter. The wind chopped round to the northward. and it 

_ blew very hard. This sudden change of the wind 

a great decrease of temperature; for in the space 


* Proceliaria pelagica, near Harris ; Pelecanus barsanus of Faroe ; Pro- 
eellaria giaciaits, from Harris to Sena ; Lerus rissa, porasiiicus. 
cloucus, ebu meus. WETE frequent : 

Colymbus eryliz, C. troile Sterna hirunde, Emberize ninaliz, &e. 
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of sixteen hours, the thermometer sunk from 32° to 0°—2°, 
being a fall of 34°, the most remarkable range of tempera- 
ture ever experienced by Captain Scoresby in the Green- 
land seas. On the 30th April, when the sun broke through 
the clouds, a change of temperature was produced from 
3° or 4° below zero, to + 14°; and further, the side of the 
ship on which the sun shone was heated to 90° or 100°, 
and the pitch about the bends became fluid. ‘Thus, while 
on one side there was uncommon warmth, on the opposite 
was great cold. 

On the Ist May, at 5 a. m., Captain Scoresby calculated 
that he had advanced to 80° 34’,a distance of only 566 miles 
from the Pole; but the increasing accumulation of ice to the 
northward, and the want of whales, did not encourage fur- 
ther sailing in that direction. They were now within a short 
distance of the extreme accessible point of the Greenland ice 
towards the north; “ and the Baffin,” says Captain Scores- 
by, “ was, without question, in the highest latitude of any 
ship at that moment on the sea; and there was no doubt on 
my mind, when I stood on the taffrail, as the ship was turned 
before the wind, that I was then nearer to the Pole than any 
individual on the face of the earth.” They continued cruis- 
ing amongst the ice under various latitudes in search of 
whales; and the first was captured on the 6th of May, in 
Latitude 79° 31’N. Onthe 9th of May the cold was intense, 
being—8°, the greatest degree of cold experienced by Cap- 
tain Scoresby during twenty voyages to Greenland. 

“ Though we had smooth water, and kept the companion- 
door constantly closed, the cabin became more uncomforta- 
ble than the deck. Water spilt on the table, within three 
feet of a hot air-stove, became ice; washed linen became 
hard and sonorous; and mitts that had been hung to dry exact- 
ly in the front of the fire (the grate being full of blazing coals), 
and only thirty inches distant, were partially frozen; and 
even good ale, placed in a mug at the foot of the stove, began 
to congeal! A damp hand applied to any metallic substance 
in the open air stuck to it; and the tongue brought into con- 
tact with the same, adhered so firmly that it could not be 
removed without the loss of the skin. Some of the sailors 


suffered considerably from partial frost-bites. The cooper 


had his nose frozen, and was obliged to submit toa severe 
friction with snow; and the boatswain almost lost his hear- 
ing.” p. 43, 44. 

On the same day several parhelia or mock suns were seen. 
The nautical operations of this day were of the most diflicult 
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kind which the whale-fishers have to encounter, and in which 
numbers of ships are annually damaged. The following 
passage affords abundant proof of the great importance of 
the Greenland fishery, in forming active, ready, and expe- 
rienced seaman. 

“ Most of the masses of drift-ice, among which we had to 
force a passage, were at least twenty times the weight of the 
ship, and as hard as some kinds of marble; a violent shock 
against some of them might have been fatal. But the diffi- 
culties and intricacies of such situations, affording exercise 
for the highest possible exertion of nautical skill, are capable 
of yielding, to the person who has the management of a ship, 
under such circumstances, a degree of enjoyment, which it 
would be difficult for navigators, accustomed to mere com- 
mon-place operations, duly to appreciate. The ordinary 
management of a ship, under a strong gale, and with great 
velocity, exhibits evolutions of considerable elegance ; but 
these cannot be comparable with the navigation in the intri- 
cacies of floating-ice, where the evolutions are frequent, and 
perpetually varying.—where manceuvres are to be accom- 
plished, that extend to the very limits of possibility —and 
where a degree of hazard attaches to some of the operations, 
which would render a mistake of the helm, or a miscalcu- 
lation of the powers of the ship, irremediable and destruc- 
tive.” p. 46, 47. 

On May 16th they got beset in the ice; and this period of 
leisure afiorded our author an opportunity of carrying into 
effect some magnetical experiments, of which an interesting 
account is given, from page 52 to 60*. 

On Monday. the 20th, the ice began to move; and, after 
sixteen hours constant exertion, the ship succeeded in reach- 
ing a free and open navigation. Having met with little suc- 
cess in fishing in these high latitudes, they now sailed south- 
ward, to what is called the West Land Fishing-Ground, 
extending from Lat. 77° downwards, where, within these 
last three or four years. the only good cargoes had been 
obtained. On the 23d May they reached Lat. 74° 43’ N., 
being the parallel where they proposed to renew their search 
for whales. In this latitude they again entered the ice, pur- 
suing a NW. and N. course; and on the 24th saw several 


* We are reluctantly compelled to postpone to next Number, a full ac- 
count of all Captain Scoresby’s Magnetical Experiments, and of his Mag- 
netimeter and Chronometrical Compass. Ed. P. J. 
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whales, but captured none. On the 25th the ship encoun- 
tered a heavy gale, of which an interesting account is given. 
For several days subsequently, the weather was generally 
foggy, with southerly and easterly winds. ‘The temperature 
of the air being near to the freezing point, the fog was depo- 
sited on the rigging in a thin coating of transparent ice, so 
that the ropes, yards, &c. appeared as if made of ice. On 
the 30th, the ship was nearly beset; but next day a change 
of wind broke up the ice again. On the ist June the ice was 
in such a state as to allow them to advance nearer to the 
land, and one whale was killed. On the 3d June many 
whales were seen, and one captured. On the 4th June they 
pushed still further towards the west, but were again confined 
in the ice until the 7th. During their besetment they saw 
many narwals, of which animal a curious account is given. 
An observation for the Lat. in June 5. gave 74° 18’. On the 
6th, in the morning, all the rigging of the ship was thinly 
covered with a double fringe of snowy crystals, consisting of 
the particles of fog that had been deposited during the night 
on the opposite sides of the ropes, as they were ee 
presented to the wind, on the ship being repeatedly tacked. 
This appearance, with others of the same character, leads our 
author into a discussion in regard to the formation of snow- 
crystals ; all of which, we may remark, are regular six-sided 
prisms, or modifications of that figure ; and, therefore, belong 
to the rhomboidal series of crystallization. On the 7th of 
June, such finely marked ice-blinks appeared in the atmos- 
phere, in connexion with the horizon, as to present a perfect 
map of all the ice and openings of water for twenty or thirty 
miles around. 

“'The reflection was so strong and definite, that I could 
readily determine the figure and probable extent of all the 
fields and floes within this limit, and could distinguish packed 
or open ice, by its duller and less yellow —— while every 
vein and lake of water, producing its marked reflection by a 
deep blue, or bluish-black patch, amid the ice-blinks, enabled 
me to ascertain where the most water lay, and the nature of 
the obstacles that intervened. By this means only, I disco- 
vered a large opening immediately to the north-westward of 
the lake we had so Bes navigated, with a considerable ex- 
panse in the same direction, at a greater distance, bounded 
by sheets of ice that appeared to be of prodigious magni- 
tude. This induced me to examine the ice very closely in 
this quarter, when, in the very spot marked by the blink as 
being the narrowest, the ice was found to be in the act of 
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opening, so as to permit our passing through towards the 
north-west. At the extremity of the first opening, or lake, 
there was a compact barrier of floes, wherein, however, after 
a few hours detention, we discovered a narrow dubious chan- 
nel, that eventually conducted us into the expanse of water 
pointed out by reflection in the atmosphere.”  p. 80, 81. 

The night of the 7th—8th, was stormy, with snow or fog; 
but in the afternoon the sky was clear, when land was dis- 
covered extending from N. by E. to NW., the nearest part 
supposed to be at the distance of fifty miles. ‘This was the 
eastern coast of Greenland, being a continuation towards the 
north of that coast, on which the ancient Icelandic colonies 
were planted in the tenth century. 

“ | looked on it,” says our author, “ with intense interest, 
and flattered myself with the hope of being able to land upon 
some of its picturesque crags, where European foot had 
never trod, before the season for the fishery should come to 
a close. As no ship had ever before penetrated (I had rea- 
son to believe) within sight of this coast, at so early a period 
of the summer, I was encouraged to expect that my wishes 
would not be difficult to accomplish ; and, as the main de- 
sign of my voyage was fortunately compatible with re- 
searches about this unknown region, | determined imme- 
diately to penetrate, as far as possible, towards the shore.” 
p- 82, 83. 

Their latitude being 74° 6’, the southernmost land in sight 
was considered as the Hold-with-Hope of Hudson, and the 
most northerly as Gale Hamkes’ Bay. On attempting to 
proceed to the northwest, they were interrupted by a solid 
barrier of fields and floes of ice, closely wedged together. 
They were therefore forced to remain until some change in 
the ice should take place. Captain Scoresby, in rowing 
amongst the ice, was struck with the numerous remarkable 
forms it assumed, and of which a particular account, illus- 
trated with plates, is given in the Journal. | 

The ship still continuing beset, Captain Scoresby em- 
ployed his leisure hours in making observations on the local 
deviation of the Baffin; and of which a highly curious and 
detailed account is given in the narrative. Early in the 
morning of the 11th June, during a perfect calm, the pres- 
sure of the floes relaxed, which enabled the ship to get 
nearer tothe coast. Onthe 12th of June, the land being only 
ten or fifteen leagues distant, drawings were made of Its ap- 
pearance, and a set of observations on its bearings. The 
nearest approach to the land was about ten leagues; beyond 
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that limit it was impossible to advance, on account of the 
barrier of ice. The weather, however, was clear; and the 
coast, for an extent of ninety miles, was constantly visible ; 
and the various headlands, owing to their great elevation, 
were strongly shown; so that a tolerable survey was made 
of the more prominent parts of the coast. In carrying on 
this work, Captain Scoresby had already five or six stations 
determined astronomically, and had employed upwards of 
fifty angles or bearings. ‘The general erent of this coast, 
extending from Gale Hamkes’ Bay, in Lat. 75°, to Bontekoe 
Island and Hold-with-Hope, in 73° 30’, is SSW., true. It is 
almost wholly mountainous and barren, and its ordinary 
height 3000 feet. Of this land, only a few points had been 
previously named ; and, therefore, Captain Scoresby pro- 
perly considered himself entitled to give names to the others ; 
and hence we have Kater’s Bay, Wollaston Foreland, Scott’s 
Inlet (in honour of Sir Walter Scott), Home’s Foreland, &c. 
In the midst of his operations for the survey of this coast, 
it fortunately happened that the moon, at a convenient dis- 
tance from the sun, for determining the longitude, became 
visible, and this valuable opportunity was not lost. From 
six sets of distances and latitudes, he obtained the mean lon- 
gitude of 17° 54’ 30” W., for the place of the ship on the 14th 
June. These observations for the longitude, enabled Cap- 
tain Scoresby to ascertain the exact effect in a particular 
case, of the extraordinary refractive property of the atmos- 
phere in the Arctic Seas, which, without such proofs, would 
scarcely have been credible. 

“ The coast that has just been described, is in general 
so bold as to be distinctly visible, in the ordinary state of 
the atmosphere, at the distance of sixty miles; but on my 
last voyage into these regions, one part of this coast was seen, 
when at more than double this distance. The particulars 
were these :—Towards the end of July 1821, being among 
the ice in Lat. 74° 10/, and Longitude, by lunar observation 
and chronometer (which agreed to twenty-two minutes of 
longitude, or within six geographical miles), 12° 30’ 15” W., 
land was seen from the mast-head to the westward, occasion- 
ally, for three successive days. It was so distinct and bold, 
that Captain Manby, who accompanied me on that voyage, 
and whose observations are already before the public, was 
enabled, at one time, to take a sketch of it from the deck, 
whilst I took a similar sketch from the mast-head, which is 
preserved in my journal of that year. The land at that time 


nearest to us was Wollaston’s Foreland, which, by late sur- 
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veys, proves to lie in Latitude 74° 25’ (the middle part of it), 
and Longitude 19° 50’; the distance, therefore, must have 
been at least 120 miles. But Holme’s Foreland, in 21° W. 
Long., distinguished by two remarkable hummocks at its ex- 
tremities, was also seen ; its distance, by calculation, founded 
on astronomical observations, being 140 geographical, or 160 
English miles. In an ordinary state of the atmosphere (sup- 
posing the refraction to be one-twelfth of the distance), any 
land to have been visible from a ship’s mast-head, 100 feet 
high, at a distance of 140 miles, must have been at least two 
nautical miles, or 12,000 feet in elevation; but, as the land 
in question is not more than 3500 feet in altitude (by estima- 
tion), there must have been an extraordinary effect of re- 
fraction equal to 8500 feet. Now, the angle corresponding 
with an altitude of 8500 feet, and a distance of 140 miles, is 
34’ 47”, the value of the extraordinary refraction, at the time 
the land was thus seen: or, calculating in the proportion of 
the distance, which is the most usual manner of estimating 
the refraction, it amounted to one-fourth of the arch of dis- 
tance, instead of one-twelfth, the mean quantity. 

‘“ That land was seen under these circumstances there can- 
not be a doubt; for it was observed to be in the same posi- 
tion, and under a similar form, on the 18th, 23d, 24th, and 
25th July 1821, when the ship was in longitude from 12° 30’ 
to 11° 50’ W., and on the 23d it remained visible for twenty- 
four hours together; and, though often changing its appear- 
ance, by the varying influence of the refraction, it constantly 
preserved a uniformity of position, and general: similarity of 
character. In my journal of this day, | find I have observ- 
ed, that my doubts about the reality of the land were now 


~ entirely removed, since, with a telescope. from the mast-head 


‘ hills, dells, patches of snow, and masses of naked rock, could 
be satisfactorily traced, during four-and-twenty hours succes- 
sively.” This extraordinary effect of refraction, therefore, | 
conceive to be fully established.” p. 106—108. 

A thick fog prevailed the greater part of the 15th June. On 
the 17th the weather was perfectly clear, and the land in sight 
all the day. As they advanced southward, some additional 
headlands were discovered, and the bearings of them taken. 
The Latitude at noon was 73° 17’, Long. 17° 40°W. On the 
18th, an opportunity again offered of prosecuting the surveys, 
and some additional bays, headlands, and islands, appeared 
in sight, but the distance was too great for getting their accu- 
rate outline. One of these we observe named Cape Franklin, 
in honour of the distinguished leader of the Arctic Land Ex- 
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pedition, and others, in compliment to Freycinet, Humboldt, 
sc. ‘The Latitude, at noon, was 73° 1’, Long. 18° 1/ W. On 
the 19th June the weather was calm and clear, and the sun 
warm and most oppressive. ‘The sea-reflected objects as ac- 
curately as a mirror, from its unruflled surface. 

“ The strong action of the sun’s rays soon produced such 
an unequal density in the atmosphere, that some of the most 
extraordinary phenomena to which this circumstance gives 
rise were exhibited. ‘The land, to appearance, was suddenly 
brought fifteen or twenty miles nearer to us ; its boldness and 
clearness, as seen from the deck, being superior to what its 
elevation and distinctness had previously been as seen from 
the mast-head. ‘The ice about the horizon assumed various 
singular forms :—hummocks became vertical columns,—floes 
a fields arose above the horizon, like clifis of prismatic- 
formed spar,—and, in many places, the ice was reflected in 
the atmosphere at some minutes elevation above the horizon. 
The ships around us, consisting of eight or nine sail, presented 
extraordinary characters. ‘Their sails and masts were strange- 
ly distorted. Sometimes the courses would be depressed to 
almost nothing; the topsails expanded to near four times their 
proper height, and the topgallant-sails truncated. Occasion- 
ally a very odd spectacle occurred; an additional sail ap- 
peared above the topgallant-sail, like a royal hanging loose ; 
and sometimes the expanded topsail, divided into two distinct 
sails, by the separation of all the additional height given by 
the refraction, which, slowly rolling upward, as it were, like 
the lifting of a curtain, dispersed, and became invisible, after 
leaving the mast-head. Above some distant ships, there was 
an inverted image in the air, many times larger than the ob- 
ject itself: this, in some instances, was at a considerable 
elevation above the ship; but it was found to be of a less size 
whenever the original and the image were not in contact. 
The image of one ship was distinctly seen for several minutes 
together, though the object to which it referred was not in 
sight! One ship was crowned with two images ; the first an 
inverted one, and the second, a circumstance I never before 
observed, in its proper position. Altogether, the shipping, 
and other objects around us, presented a most amusing spec- 
tacle. . They were perpetually changing their appearance, 
and afforded me abundant entertainment for hours together. 


The most remarkable effect produced, was on the most dis- 

tant objects, the interesting appearances of which not being 

discernible without the use of a telescope, probably escaped 
p- 117—119. 
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The days of June 21, 22, and 23, were employed in the 
active pursuit of whales, but without success; and here an in- 
teresting account is given of the loss of one of the harpooners, 
who got entangled in one of the lines, and was hurried from 
the boat into the depth of the ocean, with the velocity of a 
cannon ball. On the 25tha whale was harpooned. It took 960 
fathoms of line from the * fast-boat,” was re-struck, and killed, 
after an interval of three hours. On the 26th of June, the 
whales having left them, they proceeded to the westward in 
search of them, into a large clear opening, several leagues in 
breadth. In beating through the ice to reach the opening, 
irregular alternations of blue and turbid-green water were ob- 
served on every tack the ship took. In the evening, the 
again approached nearer to the land, being in Lat. 71° 9’, Long. 
18° 48’ W., and obtained a series of bearings of the coast, 
and a sketch of about ninety miles of coast. On the 29th a 
narwal was killed, and the crew were actively employed until 
the 3d July, in the pursuit and killing of whales and narwals, 
and many curious details are given in the Journal, in regard 
to the habits, manners and structure of these remarkable ani- 
mals. The whales having disappeared, they now cruized 
about in different directions amongst the .ice. An immense 
quantity of the Little Auk flew past the ship, to the west. 
For many hours successively, perhaps from one to three 
flocks, consisting, on an average, of about two or three hun- 
dred birds, passed them in the minute, all flying in the same 
direction. It was calculated that near half a million of these 
birds appeared within sight in the course of twelve hours. 

On the 5th, they were in Lat. 71° 7, Long. 18° 40’ W. 
On the morning of the 9th, the atmosphere was in a highly 
refractive state, concerning which many interesting state 
ments are given in the Journal; and the latitude, in the after 
noon of this day, was 72°10’ N. Early on the morning of 
the 15th July, a whale was captured, and many details are 
given in regard to the anatomical structure and physiology 
of these colossal animals. During the twenty days preced 
ing the 15th July, about three-fourths of the ume was foggy ; 
and the facts stated in the Journal lead to an explanation of the 
extraordinary prevalence of foggy weather in the polar seas, 
and an investigation of the causes of the arctic fogs, which 
Captain Scoresby is inclined to consider as caused by the 
damp air near the level of the sea being cooled by contact 
with, or radiation from, the ice, which occasions a condensa- 
tion of that proportion of moisture which the diminished 
temperature prevents the air from retaining. About midnight 
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of the 16th, they fell in with a large ice-field, along the edge of 
which they coasted for six or eight hours, and accomplished 
a distance of thirty or forty miles. This field could not be 
less than thirty miles in diameter, and probably contained a 
surface of 700 ~r 800 square miles in a single sheet! They 
were now in Lat. 72° 33’, Long. 19° 8’ 45’ W. The land was 
in sight from NNE. to NNW., and filled up the interval not 
before seen, and enabled Captain Scoresby to determine the 
general position and tendency of the coast, from Lat. 75°, 
down to Lat. 70°. No whales appearing, they again sailed 
to Lat. 71% On the 16th, 17th, and 18th July, numerous 
interesting displays of atmospheric refraction were observed, 
for the description of which, and the ingenious speculations 
regarding their formation, we must refer to the Journal itself. 

Their endeavours to find whales, at a distance from the 
coast, having failed, Captain Scoresby considered himself fully 
justified in approaching nearer to the shore ; and, on the 19th 
July, they came close to the land at the mouth of a bay, in 
Lat. 71° 2’. On the 20th, they got within six or seven miles 
of the coast, which afforded an opportunity for various sur- 
veying operations. At noon, the latitude observed was 70° 
44’ 57” N., Long. 21° 9’ W. The land at this time survey- 
ed, including fifteen miles of coast to the southward, and 
twenty-five: to the northward, was rugged, black, and bar- 
ren, and the general height of this coast about 3000 feet. 
On the 24th Aa they again approached the land, when the 
sky became clear. 

“ Being anxious to land upon a coast, on which no navi- 
gator (a whale-fisher or two perhaps excepted) had ever ect 
foot, I thought this a favourable opportunity for gratifying my 
curiosity. This curiosity was heightened almost to the ut- 
most pitch, by the historical recollections of the Icelandic 
colonies, that had, at a remote period, been planted a few de- 
grees to the southward, upon the same line of coast,—and par- 
ticularly by the hope, which I could not avoid indulging, that 
I might be able to ¢ item some traces of those hardy people, 
the fate of whom, for near four centuries, has been a problem 
of such intense and almost universal interest. An additional 
interest attached to the investigation of this country (if the 
interest excited by the above considerations were capable of 
augmentation), was the circumstance of the singular and total 
failure of the many attempts of the Danes to reach this coast, 


for the recovery of the ancient colonies,—together with the 
peculiar enjoyment that necessarily arose out of the convic- 
tion, that the shore on which I designed to land was entirely 
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unknown to Europeans, and totally unexplored.” p. 183, 
164. 

They stood in, and landed on a rocky point, named Cape 
Lister, lying in Lat. 70° 30’ N., and Long. 21° 30’ W. The 
rugged rocks of this point were primitive, and the vegetation 
was confined to a few lichens, with occasional tufts of Andro- 
meda tetragona, Saxifraga oppositifolia, Papaver nudicaule, and 
Ranunculus nivalis. Here the remains of Esquimaux huts 
were discovered, and fire-places with ashes, thus intimating, 
that the inhabitants may have been in this quarter w ithin a 
few weeks of the time of landing. On returning to the ship, 
after the first landing, many curious effects of atmospheric 
refraction were observed. One is so interesting, and brings 
so strongly to our recollection the boasted powers of the 
beacon-Keeper of the Isle of France, that we cannot refrain from 
communicating it to our readers. 

“ The most extraordinary effect of this state of the atmos- 
phere, however, was the distinct inverted image of a ship in 
the clear sky, over the middle of the large bay or inlet be- 
fore mentioned,—the ship itself being entirely beyond the 
horizon. Appearances of this kind ] have before noticed, 
but the peculiarities of this were.—the perfection of the im- 
age, and the great distance of the vessel that it represented. 
It was so inl well defined, that when examined with a 
telescope by Dollond, 1 could distinguish every sail, the ge- 
neral * rig of the ship.” and its particular character; insomuch 
that I confidently pronounced it to be my Father’s ship, the 
Fame, which it afterwards proved to be ;—though, on com- 
paring notes with my Father, I found that our relative posi- 
tion at the time gave our distance from one another very 
nearly thirty miles, being about seventeen miles beyond the 
horizon, and some leagues beyond the limit of direct vision. 
1 was so struck by the peculiarity of the circumstance, that 
I mentioned it to the officer of the watch. stating my full con- 
viction that the Fame was then cruizing in the neighbouring 
inlet.” p. 189, 190. 

On the 25th passed Cape Tobin, the southernmost head- 
land of the coast just surveyed. About five leagues to the 
westward of cate cape, that is further up the inlet,a new 
coast appeared, having a different form from any hitherto 
met with, and which was named Jameson’s Land. The 
south side of the inlet is mountainous, and is terminated to 
the eastward by a bold narrow promontory, which was 
named Cape Brewster. A second landing was made at 
Cape Hope (so named in compliment to S. Hope, Esq. of 














Ra aS ad 9 oi ES eae 





East Coast of West Greenland. 221 


Everton), where a series of angles and bearings for the ad- 
vancement of the survey was taken. Some whales having 
made their appearance, Captain Scoresby was encouraged 
to prolong his stay in this quarter, which afforded him an 
opportunity of visiting the shore, on a more insteresting spot 
than formerly, on the east side of Jameson’s Land. The 
place selected for landing upon was Cape Stewart, so named 
in honour of Professor Dugald Stewart. ‘The appearance 
of the country all around was totally different from any 
of the other parts of the coast already visited,—they being 
of primitive rocks, whilst in Jameson’s Land, as far as exam- 
ined, all the rocky masses were of the coal formation. ‘The 
latitude, this day, was 70° 25’ N., Long. 22° 2145" W. The 
sreat inlet already mentioned was named Scoresby’s Sound, 
in compliment to Mr. Scoresby senior, one of the most active 
and skilful navigators of the Greenland Sea ; and our readers, 
we are sure, will do justice to the feeling and delicacy of the 
following remarks : 

“ Very little assistance was hitherto afforded me by any 
individual, in the investigation of these regions; but where 
any valuable information had been received, I considered it 
incumbent on me to compliment the person whose researches 
had been useful to me, by applying his name to the portion 
of land, or sea, respecting which he had supplied the infor- 
mation. Agreeable to this practice, I could not, without evi- 
dent injustice, overlook the very important researches of my 
lather in this inlet—who not only was, I had reason to be- 
lieve, the original discoverer of it, but who was the first 
navigator who entered it, and determined its general position, 
and who, with a peculiar perseverance, sent his boats and 
examined two of its extensive ramifications, to a distance of 
sixty miles from the extreme capes, or entrance of the inlet. 
As such, after some scruples of delicacy, lest it should be 
considered as bordering on self-compliment, | ventured to 
name this capacious inlet, in honour of my Father, Scoresby’s 
Sound.” p. 196, 197. 

After a description of Scoresby’s Sound, we have an ac- 
count of another landing on the coast of Cape Hope. Here 
traces of inhabitants, in the remains of huts and tumuli, re- 
sembling those before observed, were met with. Fragments 
of the horns of rein-deers, with human bones, and those of 
dogs, were collected. The skull of a dog was found ina 
small grave, probably that of a child, as Crantz informs us, 
that the Greenlanders lay a dog’s head by the grave of a 
child, considering that, as 2 dog can find its way every where, 
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it will shew the ignorant babe the way to the land of souls, 
Few living creatures were to be seen, excepting insects ; 
scarcely any birds, and the only quadruped met with was 
the white hare (Lepus glacialis). The insects were nume- 
rous, consisting of mosquitoes, and several species of butter- 
flies. The heat amongst the rocks was oppressive, and the 
temperature about 70° Fahrenheit. In the account of Jame- 
son’s Land, which follows, a description is given of the fine 
section of the coal formation at Neill’s Cliffs ; and also of the 
numerous traces of inhabitants, some very recent, seen in the 
neighbouring district. One hamlet consisted of nine or ten huts. 
The roofs in all the huts had fallen in, or had been removed, 
on account of the wood of which they are composed ; what 
remained consisted of an excavation in the ground, at the 
brow of a bank, about four fect in depth, fifteen feet in 
length, and six or nine in width. The sides of each were 
supported by a wall of stone, and the bottom appeared to be 
gravel, moss and clay. The access to these huts was a hori- 
zontal tunnel, perforating the ground, about fifteen feet in 
length, opening at one extremity on the side of the bank, into 
the external air; and, at the other, communicating with the 
interior of the hut. The funnel was roofed with slabs of 
stone and sods, and was so low, that a person must creep on 
hands and fect to get into the dwelling. The admirable adap- 
tation of this kind of dwelling to the nature of the country, 
and the circumstances of the inhabitants, is thus described by 
our authar : 

“] was much struck by its admirable adaptation to the 
nature of the climate, and the circumstances of the inhabi- 
tants. The uncivilized Esquimaux, using no fires in these 
habitations, but only lamps, which serve both for light and for 
warming their victuals, require, in the severities of winter, to 
economise, with the greatest care, such artificial warmth as 
they are able to produce in their huts. For this purpose, an 
under-ground dwelling, defended from the penetration of the 
frost by a roof of moss and earth, with an additional coating 
of a bed of snow, and preserved from the entrance of the 
piercing wind, by a long subterranean tunnel, without the pos- 
sibility of being annoyed by any draught of air, but what is 
voluntarily admitted,—forms one of the best contrivances 
which, considering the limited resources, and the unenlight- 
ened state of these people, could possibly have been adopted. 
The plan of the tunnel is ingenious. It always has its open- 
ing directed to the southward, both that the meridian rays of 
the spring and autumn sun may pierce it with their genial 
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warmth, and that the north, east, and west winds, whose se- 
verity must be most intense, may blow past without penetrat- 
ing. In some cases, the bottom of the tunnel is ona level 
with the floor of the hut; but, in others (when there is, per- 
haps unwittingly, a practical application of a scientific princi- 
ple) the tunnel is so much below the hut, that the roof of the 
former coincides with the floor of the latter. On this plan, 
the cold air which creeps along the tunnel, being denser than 
the air in the hut, can have no tendency to rise into it, but 
the contrary, unless a circulation were intentionally en- 
couraged, by allowing the escape of the warm air from the 
windows or roof. In general, it appears, that the interchange 
of air must be effected by the slow and almost ieenicebesiite 
currents passing and repassing in the contracted tunnel.” p. 
209, 210. 

Adjoining the huts were remains of stores and other offices, 
and also many graves. Numerous pieces of rein-deer’s horns 
were found, also bones of seals, walrusses, bears, dogs, nar- 
wals, and whales, and the thigh-bones of an animal, the spe- 
cies of which could not be determined. The number of 
inhabitants, Captain Scoresby rémarks, that have, at no dis- 
tant period, resided in Jameson’s Land, must have been very 
considerable, since the remains of huts, with graves, were 
found all along the shore, in almost every place suitable for 
their erection. The vegetation in this land was considerable, 
the ground in some places being clothed with grass a foot in 
height, and here were collected Ranunculus nivalis, Saxifraga 
cernud, S. nivalis, Eriophorum capitatum, Epilobum latifolium, 
Dryas octopetala, Papaver nudicaule, Rhodiola rosea, with creep- 
ing dwarf willows, &c. A new species of mouse, allied to 
the Lemming, was caught; brent-geese, plovers, ptarmigans, 
&c. were observed; several butterflies, and some bees and 
mosquitoes, were collected. Captain Lloyd of the Trafalgar 
sailed in his boat up Hurry’s Inlet, for twenty miles, along 
the coast of Jameson’s Land, and landed on onc of the pro- 
montories, where he found the heat as oppressive to his 
feelings as the climate in the East or West Indies. It so 
overcame his men, who had attempted to ascend an adjoining 
hill, that they could not proceed, but, lying down, fell fast 
asleep. The power of the sun was such, even in this high 
latitude, as to occasion violent inflammation of the eyes, 
which continued for several days. The mosquitoes, which 
were very numerous, likewise added to the inconvenience 
they suffered from the heat, by biting them with great se- 
verity. The effect of the heat on the ground was such, that 
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the dry turf was easily lit with a match, and afforded a 
ready fire. 

After describing the wild and striking country, extending 
from Cape Brewster up Scoresby’s Sound, the Journal again 
proceeds. ‘The coast was next examined down.as low as 
Lat. 69°. A little before midnight of the 29th July, the sea 
froze all over, though the thermometer never sank below 31° 
Fahr. at the height of the deck. ‘The sky being clear, and 
the sun in the horizon, the effect was ascribed to radiation. 
A curious optical deception occurred, when the sun was just 
about setting, respecting the distant objects. Seeing a piece 
of ice at the apparent distance of two or three miles, on 
which there was a great load of rocks, a boat was dispatched 
to procure some specimens. ‘To the surprise of the people 
in the boat, they rowed hard for two or three hours before 
they reached it, when the mass of ice that had appeared to be 
only a few feet high, under the erroneous idea which had been 
formed of its distance, proved to be higher than a ship’s mast- 
head. On the 30th of July, being now nearly 2° of latitude 
farther south than the lowest parallel in which Captain 
Scoresby had ever pursued the whale-fishery with success, 
and being disappointed in his expectation of finding whales, 
he determined to make researches for whales in other quar- 
ters. He now, therefore, bore away to the eastward, with the 
view of doubling the chain of floating ice-bergs off Cape Brew- 
ster. Their number proved to be more considerable than had 
been expected. One of them was a mile in circumference, and 
100 feet above the level of the sea, and the estimated weight 
of this floating mass was 45 millions of tons! On the 3ist 
July, they continued their course to the north-eastward, 
skirting the western edge of the ice: the Lat. at noon was 

70° 25’ N., Long. 19° 11’ W. An angle of the highest peak 
of Roscoe mountains, taken in passing them at a considerable 
distance, gave the height of 4370 feet——the altitude of Ben 
Nevis, in Scotland. On the 6th August, in Lat. 72° 7’, Long. 
19° 11’, soundings were obtained in 118 fathoms. The tem- 
perature of the sea at the surface was 34°, and, within five 
fathoms of the bottom, by a Six’s thermometer, it was 29°. 
The air at this time was 42°. In all fermer experiments on 
the temperature-of the Greenland Sea, Captain Scoresby in- 
variably found it to be warmer below than at the surface.— 
facts which lead to some further interesting observations 
which we cannot spare room for noticing. The neighbour- 
ing floating ice-bergs and _ ice-fields offered opportunity for 
new observations and views in regard to their formation. 
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Mention is made of ice crystallized in cubes, rhomboidal 
dodecahedrons, rhomboids, and prisms. But here there 
must be some oversight: there can be but one primitive 
form in ice,—in this case the cube or rhomboid,—and we 
have no doubt that the rhomboid is the primitive form ; and, 
therefore, that the supposed cube and rhomboidal dodecahe- 
dron would have proved, on more accurate investigation, to 
be forms of the rhomboidal series. 

Having failed in falling in with whales, they again stood in 
for the land, and got close in with the shore and abreast 
Traill Island, (named in compliment to Dr Traill, a distin- 
guished physician and naturalist in Liverpool). A landing 
was effected here, and very numerous relics of the natives 
were met with. On one flat of land, to the eastward of 
Cape Simpson, they observed several dozens of old huts, 
and ground-plots of summer tents. A lamp, of the kind 
commonly used by the Esquimaux, was picked up by one 
of the ‘Trafalgar’s sailors ; numerous pieces of the keels of 
sledges were collected, intimating not only that the inhabi- 
tants had once been very numerous there, but that they must 
have made great use of their sledges, to afford so many 
pieces of these half worn defences for the keels. There 
were remains and bones of rein-deer, dogs, narwals, seals, 
bears, about the old hamlets they visited, and these in very 
great abundance. ‘The vessel was nearly lost in this quarter 
during a violent gale. The long and tedious gale which 
commenced blowing NE., on the night of the 13th of August, 
and the rain which had fallen in an incessant and aur | 
shower, that lasted for sixty-two hours, at length abated. 
The quantity of rain that fell far exceeded any thing of the 
kind ever observed by Captain Scoresby. The boats were 
likely to be torn from the tackles, by the weight of the water 
that collected in them before it was observed, and after they 
were repeatedly emptied. The survey was continued 88 
the coast, and various headlands, bays, and islands, note 
and named. A distant tract of mountainous country was 
seen across the interior of Davy’s Inlet (so named in honour 
of Sir Humphrey Davy); but it appeared to be insular. 


—'To the westward of this island, there is a chain of the most 


elevated mountains hitherto met with during this survey. 

This chain, named Werner Mountains, from respect to the 

memory of the celebrated geologist, is distinctly seen at the 

distance of between thirty and forty leagues, in the ordinary 

state of the atmosphere, and is so bold as to give to the 

mountainous coast before it the appearance of low hummocky 
29 
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land. Many very beautiful and interesting haloes made 
their appearance, and pages 273. to 284. are occupied with 
descriptions of these, and speculations on their mode of 
formation. During the six preceding weeks, the search for 
whales proved almost wholly unsuccessful. The land had 
already assumed its winter covering of snow,—the sea _be- 
gan to freeze in the evenings, and the gloom of the lengthen- 
ing night marked the approach of winter, and intimated that 
the fishing season was nearly at a close. ‘The only hope of 
additional success depended on their vicinity to the coast. 
The resolution of remaining proved a fortunate one, for, on 
the 15th August, three large whales were captured. 

On the night of the 15th and 16th, stars were seen for the 
first time during fifteen weeks; the sky became beautifully 
clear, the sea, as usual on such occasions, began to freeze as 
soon as the sun descended within 4 or 5 degrees of the hori- 
zon, though the temperature was invariably above the 
freezing point of sea-water, an effect which, Captain Scores- 
by remarks, may be ascribed to the cooling of the surface 
of the water, by the effect of radiation between the surface 
of the sea and the atmosphere. The fact of the abstraction 
of the heat of the water, when exposed to the full aspect of 
a colourless sky, is certain ; but, in cloudy weather, no freez- 
ing of the sea ever takes place, when the temperature is 
above 29°; but, in clear and calm weather, the sea generally 
freezes on the decline of the sun towards the meridian below 
the pole, though the temperature be 32° or higher. In the 
instance now alluded to, the freezing commenced when the 
temperature was 36°, being 73° or 8° above the freezing 
point of sea-water. On the 20th August the weather cleared, 
and allowed the survey to be continued. The Latitude at 
mid-day was 71° 50’ 28”, Longitude 20° 43'15” W. Various 
headlands were named, in honour of distinguished naturalists 
and navigators, as Capes Brown, Krusenstern, Buch, &c. 
Mr. Scoresby senior visited his son in the afternoon of this 
day, and gave an account, published in the Journal, of the 
interesting adventures of the crews of two of his boats, who 
were absent nearly forty hours during the severe storm of 
the 12th and 13th. On the 25th August the survey was ter- 
minated. ‘The great hazard they encountered on the storm 
of the 23d, with numerous symptoms of approaching winter, 
warned them to quit a coast which was daily becoming more 
and more dangerous. In the early part of this month they 
experienced the heat of a British summer, and numerous 
birds were seen.—but the land was now covered with snow, 
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and the birds were moving off to their southern quarters. | 


Another intimation of approaching winter, to which they had 
been little accustomed in the Greenland Fishery, was the 
setting of the sun, and the rapid shortening of the days: On 
the 2d of the month it was observed that the sun was above 
the horizon at midnight ; but now they had 7 hours 36 minutes 
betwixt sun-setting and sun-rising, with an increase of 10 
minutes in the length of each succeeding night. Hence the 
shortening of the days was so rapid, as to be almost percepti- 
ble between one day and the next, without the use of a 
watch ; added to the gloom common to the night, in the ab- 
sence of the moon, the darkness was much increased by the 
deep and thick fog. It was therefore determined to leave 
the coast, and proceed homewards,—a determination which 
was acted upon in the evening of this day. 

In the 12th chapter of the Journal, which follows, there is 
an interesting retrospective view of the researches made upon 
the eastern coast of Greenland, shewing that the extent of 
coast surveyed was about 800 miles. The errors of former 
charts are pointed out,—the general characters of the coast 
delineated,—and, from a comparison of the inlets on the 
newly discovered coast, with those on the west coast, men- 
tioned by Sir Charles Giésecké, it is inferred that Greenland 
is probably a great group of islands. 'The productions of the 
country are next enumerated,—and a full statement of the 
characters of the relics of the human inhabitants lead to the 
inference, that its population is Esquimaux, with an intermix- 
ture of Europeans, probably of the ancient colonies planted 
by the Icelanders. 

“ Hence, there is some reason to believe that these colo- 
nies were not entirely depopulated,—that they are not yet 
extinct; though it is more than probable that such of the 
colonists as outlived the ‘ black-death, and the privation 
they must have suffered, when their supplies were cut off, 
as itis said they were, by the descent of the polar ice, would 
cease to be a distinct people ;—for being then reduced to 
the necessity of following the occupation of the Esquimaux, 
and of copying their manners, they would probably become 
gradually incorporated with the aborigines, until few traces 
of their original civilization remained. 

“The very extraordinary circumstances connected with 
these colonies of Icelanders, as regards their original plant- 


ing,—flourishing condition,—reception of Christianity,—and _ 


their total separation from the world, since the beginning of 
the fifteenth century ;—and the very important question re- 
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specting their fate, to which their early history gives rise, 
rendered researches for inhabitants on this coast an object 
to me of the most intense interest. Hence, it may readily 
be conceived what was the nature of my disappointment, 
when, on descending to the latitude of 69° 30’, where [| was 
only at the distance of about seventy leagues from the site 
of the northern colonies, as given by Crantz, the main inter- 
ests of my voyage obliged me to put about, and return 
to the northward. This disappointment was the greater, 
since I could observe no other hindrance to my penetration 
along the coast. 1 had reason, indeed, to believe, that, could 
1 have been justified in devoting three or four weeks of my 
time entirely to research, I might have coasted the land down 
to Cape Farewell, and seen every station of the colonies ) 
the way. Insuch an investigation I apprehended little difh- 
culty. The chief difficulty, that of obtaining an entrance 
through a body of ice, 100 to 150 miles in width, which 
skirted and defended the coast, was already overcome ; and 
as, in the 70th, 71st, and 72d parallels of latitude, we 
found the best navigation close in-shore, we had some reason 
to expect that we should not, at any rate, have met with any 
thing insurmountable to obstruct our way to the southward, 
even down to the extreme promontory of Greenland.” p. 
337—339. 

We deeply regret that the nature of Captain Scoresby’s 
engagements forced him to abandon the investigation of the 
country along the line of coast where the Icelandic, co- 
lonies were planted. Now, however, since the way has 
been opened by his investigations, we trust another season 
will not elapse before this interesting country is examined, 
down to Cape Farewell, by our author himself, and also by 
ships sent out by the Governments of Britain and Denmark. 

On the 30th August they got clear of the ice, on which 
occasion the following excellent remarks are given. 

“It is not easy for a person, unacquainted with the navi- 
gation of the polar seas, to judge of the perpetual anxiety 
that the commander of a ship suffers, while involved among 
the crowded, extensive, and dangerous ices with which these 
regions abound. Among drift-ice, whenever the wind is high, 
shipsare liable to receive blows that might be destructive; and, 
among fields and floes, when the weather is thick, so that the 
dangers of the navigation cannot always be discerned before 
it is too late, they are exposed to the closing of these irresis- 
tible masses of ice upon them, which are capable of crush- 
ing them in pieces ina moment. Ships under-way are almost 
perpetually exposed to one or other of these dangers; nor 
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are ships moored to the ice by any means in safety, as our 
experience this voyage too powerfully demonstrated. Where 
floes abound, they are almost continually revolving and driving 
about in various directions, and frequently coming into mu- 
tual contact, with tremendous concussions. Diflerent causes 
operate in bringing separate masses into contact, the combin- 
ed influence of which is often altogether incalculable. ‘Thus, 
superficial currents, which are not uncommon, operate more 
powerfully upon light ice than heavy ice, so as to carry the 
former with greater velocity than the latter. The wind also, 
which acts upon all ice, and gives it a universal tendency to 
leeward, operates more powerfully on light and hummocky 
ice, than on heavy and flat ice, so that the two former de- 
scriptions drift faster than the two latter. ‘This general ten- 
dency of the ice is modified by the influence of other ice in 
connexion or contact with it, also by the different forms 
which the sheets of ice assume, and by the position in which 
they lie, in reference to the wind. For instance: while cir- 
cular sheets of ice, or sheets having a regular polygonal 
form, generally drift directly “ before the wind,”—oblong 
pieces pursue a medium course between that of the direction 
of the wind, and the point to which the leeward extremity of 
their longest axis is directed. Hence it is evident, that the 
united eflect of these various causes influencing ‘the set of 
the ice,’ Can never be fully anticipated ; although long expe- 
rience, in navigating the polar seas, will enable a person of 
observation, in most cases, to form a tolerably correct judg- 
ment of the safety or danger of almost any situation. Such 
being the anxieties and dangers attendant on the navigation 
among the northern ices, the relief that the captains of the 
whalers experience, when they get clear out to sea, must be 
insome degree appreciated. My father has been heard to 
express his feelings on this subject, when fairly at sea, with 
the characteristic observation, that his watch was out.”  p. 
349, 350. 

On Sunday, September 1st, the sea was observed coloured 
in veins or patches, of a brown colour, or sometimes with a 
yellowish green ; and this water, on being examined by the 
microscope, appeared swarming with minute marine animals. 
A drop of this water contained 26,500 animalcules. Hence, 
reckoning sixty drops to a dram, there would be a number 
in a gallon of water, exceeding by one-half the amount of 
the population of the whole globe. It affords an interesting 
conception of the minuteness of some tribes of animals, when 
we think of more than 26,000 individuals living, obtaining 
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Hi : subsistence, and moving perfectly at their ease in a single 
i drop of water. “ A whale,” says our author, “ requires a 
ll sea, an ocean to sport in; about a hundred and fifty millions 
; of these minute creatures, would have abundant room in a 
- | tumbler of water.” 
; On the 3d September they experienced a severe gale. On 
the 5th came in sight of Myngeness, the most western of the 
Faroe Islands. ‘The phenomena of the clouds in the high 
cliffs of Kalsoe and Osteroe, lead our author into an inter- 
: esting speculation in regard to the formation and suspension 
| of clouds, which we regret our limits prevent us noticing at 
: present. At 6 a.m. of the 9th September, they made land, 
: which proved to be the Butt of the Lewis. The weather 
= ft had a troubled aspect,—the storm rose and continued to the 
ai 11th, when it raged with great violence during the whole 
| 





day. The account of the storm is one of the most interest- 
ing relations in this interesting volume. Captain Scoresby 
expresses strongly his feelings of gratitude, for his preserva- 
tion during these terrible scenes of danger. On the 14th 
September, the sun exhibited a curious appearance at setting. 
A little before the lower limb had descended to the horizon, 
it became suddenly elongated downwards, in the form of a 
prodigious ball of fire. This appearance occurred when the 
sun was directly in a line with Inisterhol on the coast of Ire- 
land, which not only eclipsed the light upon this island, but 
emblazoned it with the most splendid luminary of our sys- 
tem. In their progress southward, the arrangement of the 
light-houses, on diflerent points of the coast, gave rise to some 
excellent remarks on the necessity of regular, systematic, 
and easily intelligible descriptions of them, for the use and 
safety of mariners. 

ha’ The Baffin reached Great Orme Head on Wednesday the 
18th September, and speedily afterwards Liverpool. 

The Journal is succeeded by a valuable and interesting 
Appendix, consisting of nine different articles. No. 1. List 
of Specimens of Rocks brought from the Eastern coast of 
Greenland, with geognostical remarks by Professor Jameson. 
: No. 2. List of Plants, from the East Coast of Greenland, with 

| some remarks by Dr Hooker, Professor of Botany, Glasgow. 
i No. 3. List of Animals met with on the Eastern Coast of 
: ru West Greenland, with notes and memoranda, by Professor 
7 Jameson and Dr Trail]. No. 4. Meteorological Table, in- 
i cluding the daily latitude and longitude of the ship. No. 5. 

a Journal of Proceedings on board of the Hercules of Aber- 
et deen, on the Coast of Greenland. ‘This journal is valuable 
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to the whale-fisher. It gives an account of the capture of 
whales at a very late season of the year, and includes some 
important observations on the dangerous nature of the East 
Coast of West Greenland, as a fishing-station, at the end of 
summer. It also includes an account of the sufferings by 
some of the crew of the ship King George. 

“The crew of ithe King George, it appears, struck a fish 
during one of those severe gales which we had in the month 
of May, when the thermometer fell to zero or below. ‘Thick 
weather setting in, the boats lost sight of the ship, and were 
exposed to the severities of the most intense cold and violent 
storm, for fifty hours. One man fell a victim to the cold 
while on the ice, and another died soon after he reached the 
ship. All of them suffered from the severity of the exposure 
more or less. Some lost their fingers,—others their toes,— 
some their hands,—and others their feet. The surgeon of 
the King George told Mr Gibson, surgeon of the Trafalgar, 
who supplied him with some dressings, that he had ampu- 
tated thirty-five fingers and toes in one day! An example 
was given of the severity of the cold, by one of the King 
George’s sailors, who stated, that a quantity of beef that was 
sent in the boats to the men upon the ice, when they first saw 
them, was taken hot out of the coppers; but before they 
reached the ice, though at no great distance, it was frozen so 
hard, that they had to cut it In pieces with hatchets.” p. 
451, 452. 

No. 6. Journal of Proceedings on board of the Trafalgar 
of Hull, on the East Coast of Greenland, from the 12th to 
the 31st of August 1822. Besides many valuable details, this 
Journal contains the following very striking instance of es- 
cape from the dreadful perils of the ice. The crew of the 
Trafalgar, in the midst of appalling dangers, made various 
attempts to moor the ship to the ice. It wasin an attempt of 
this kind that the interesting incident and escape took place, 
which is thus related in the journal. 

‘“ At 9 p.m. we made another attempt to moor the ship to 
a floe or field of ice. Five active men were sent to fix some 
anchors, and two warps were fastened to them. Two of the 
men in the beat returned for another anchor, and just as 
they got hold of the ship, both the warps broke that were 
fast to the ice ; and the ship turning quickly round, received 
a dreadful shock on her quarter against the floe. This com- 
pelled us to stand out amongst the loose ice again; about an 
hour afterwards we returned, and sent a boat to endeavour to 
bring on board those unfortunately left on the ice. But the 
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sea was so heavy that the men refused to risk themselves in 
the boat, and it returned without them. We now were obliged 
to reach off to the eastward, among the loose ice, to the dis- 
tance of nearly twenty miles from the poor men on the floe. 
Here we had room to beat to windward. At midnight the 
wind veered to the eastward, and began to abate. 

“ Saturday, 24th.— Towards morning the weather cleared 
up, and the wind abated, on which we commenced a careful 
search for the five absent men, though with very small hopes 
of ever seeing them again. But, after standing four hours to 
the westward, to our great joy, we got sight of them with the 
glass from the mast-head, upon a small piece of ice, and at 8} 
A. M. sent a boat and took all of them on board alive ; and, 
considering the severities they had endured from cold, wet, 
and hunger, in better health than possibly could have been 
expected. ‘The same hardships must have killed any one not 
accustomed to these regions. It was indeed a deliverance of 
the most extraordinary description. ‘The account they gave 
of their perilous adventures, was to the following effect : 

“ Shortly after the departure of the boat which had at- 


tempted their rescue, a portion of the floe upon which they 


stood broke off by the action of the swell, and before they 
could step across to the main sheet, the water intervened 
and prevented their retreat. They soon drifted from be- 
neath the shelter of the floe into a heavy sea. Almost every 
other wave now washed over the piece of ice, so that, to se- 
cure themselves, they were obliged to lie down flat on their 
bellies, and cling to the edge of the ice with their hands. 
In this state of dreadful suffermg and danger, they remained 
until about midnight, when the mass of ice to which they 
clung was dashed by the waves against another lump, and 
broke into three pieces. They were fortunately on the 
largest part (which, however, was only a few yards in dia- 
meter), and on this they spent a dismal and hopeless night, fre- 
quently washed over by the sea, and in perpetual expectation 
that the next heavy wave would force them from their im- 
perfect hold, and bury them in the deep. As soon as the sea 
began to fall, they contrived to stand upright, and to move 
about, so as to gain a little warmth. But this measure was 
likely to fail, when, on the clearing away of the mist, they 
were overwhelmed in despair, on finding there was no ship 
within sight. The Trafalgar, they now apprehended, had 
foundered in the gale, and if so, their situation was indeed 
without hope. The usual effect of severe exposure, in occa- 
sioning drowsiness, then began to make its appearance 
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amongst them, and one man expressed great desire to sleep, 
which, however, his companions very prudently prevented : 
otherwise, it is probable, he would have awoke no more. 
Soon afterwards they were rejoiced by a sight of the ship, 
whose approach gave some stimulus to their spirits, and en- 
abled them to make that exertion which was necessary for 
preserving life, until they could be taken from their perilous 
situation.” p. 459—461. 

No. 7. is a Table of Latitude and Longitude of Headlands, 
Bays and Islands on the East Coast of West Greenland. No. 
8. Remarks on the Structure of Greenland by Sir Charles 
Giésecké, in which it is said, and in confirmation of Captain 
Scoresby’s view, “ That the whole coast of Greenland for- 
merly consisted of large islands, which are now, as it were, 
cemented together, by immense masses of ice.” And No. 
9. contains useful explanations of some of the Technical 
Terms made use of in the course of the work. 

Such, then, are the general contents of this very amusing, 
and highly interesting volume. The concluding general ob- 
servations we had to offer on the value of the discoveries 
here communicated to the world, both in a commercial and 
scientific view, must be delayed for the present, as we have 
already much exceeded the limits prescribed for our article. 
We trust, however, that the rapid view of the Journal con- 
tained in the preceding pages, will convey to our readers an 
adequate idea of its nature; and as we have made Capt. 
Scoresby describe the natural phenomena he witnessed, and 
state the speculations they gave rise to, and the difficulties 
and dangers he experienced, in his own words, we feel confi- 
dent, that we do him perfect justice, and afford much more 
satisfactory and useful information to the public, than if we 
adopted the practice of throwing the author into the shade, 
by intruding our views and fancies in place of his facts and 
reasonings. 
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Art. XXVIII.—4 new and easy method of ascertaining the 
degree of Temperature at which Water 1s at its Maximum 
Density. By Mr James Cricuton. 

(Annals of Philosophy. ) 


_ Having lately been engaged in determining the spe- 
cific gravities of certain fluids, by means of adjusted balls of 
3 
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glass, and being satisfied that for simplicity and accuracy, 
no method whatever is nearly so good; I was led to think, 
that another important point could thereby with greater cer- 
tainty be ascertained, than by any mode yet adopted. This 
is to determine the temperature at which water attains its 
maximum density. 

Of all who have hitherto attempted to decide this ques- 
tion, whether British or foreign philosphers, no one seems to 
speak with the precision which might be desirable, of the 
degree at which the phenomenon takes place. The French 
say it is between 4 and 5 of Celsius, thus admitting an uncer- 
tainty of about 2° of Fahrenheit; some in our own country 
think it is at 39, while others place it at 40. 

Any person who is aware of the many sources of error, 
and of the vague nature of the requisite compensations, will 
not wonder at this indecision ; the difficulty alone, of main- 
taining an uniform temperature, throughout a large or deep 
body of water is very considerable ; hence the bulkiness of 
the solid used by the French for this purpose, having been 
a cylinder nine inches in diameter, and of the same height, 
must have rendered it a matter of uncommion difficulty in the 
quantity of water necessary. Whether this uniformity ex- 
isted, at the moment of its greatest apparent gravity, may 
admit of some doubt, however carefully and constantly the 
thermometer may have been observed ; besides, air-bubbles, 
which it would be almost impossible to see or remove, might 
have considerably increased the buoyancy of the suspended 
solid. To estimate the compensations for expansion, in the 
above-mentioned method, is perplexing, and for the mode by 
the weighing bottle is still more so; but to ascertain the 
quantity of hygrometric humidity, which profusely and ra- 
pidly fixes on the exterior surface of a bottle, at so low a 
temperature as 40,1s perhaps from several causes impracti- 
cable. A hope of being able to assist in obviating these 
embarrassments, induces me to present a new method of de- 
termining this point. 

Having frequently observed that a very small alteration 
of temperature in a fluid, destroyed the precise poise of a 
solid in that fluid, and that an extremely minute increase or 
diminution of gravity in the solid, has a similar effect; it 
was easy to perceive, that if water is of a certain gravity just 
above freezing, and that if it become heavier, with’ an_ in- 
crease of temperature, before it reach, say for example, 50, 
then it is manifest, that at some included degree, water must 
of necessity poise, or sustain, a ball or solid of greater spe- 
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cific gravity, than it will do at any other point in the sup- 
posed interval. 

My first attempt to ascertain this point, evinced that a 
ball which was just poised, at about 33, had the same pro- 
perty near 51; this gave 42 for the point of greatest density, 
taking the half of the intervening degrees as additive to 33, 
or the reverse from 51, since all authorities seem to agree, 
that the expansion is the same for equal intervals of tempera- 
ture, on both sides of the maximum. 

It may be supposed, that to adapt a ball of the greatest 
possible specific gravity which water can sustain at its great- 
est gravity. would be the next endeavour ; it was, but so 
infinitely little is the variation of the gravity of water, for about 
a half degree on either side of the maximum point, that al- 
though | have, more than once, diminished the gravity of 
balls which were too heavy, by a quantity so minute, as not 
to amount to the 6000th part of a grain, or just as little as ] 
could by any means grind off, still, on trial at the proper range 
of temperatures, it was found that the mark had always been 
overshot. ‘This then was relinquished as a hopeless task. 

As it had not however escaped notice in the course of 
these experiments, that the further the temperature of water 
was removed from that of the greatest gravity, the ball rose, 
or fell, with celerity just commensurate to the number of 
degrees which the existing temperature was above, or below, 
that of the desiderated degree: this, therefore, affords some 
idea of the approach to, or retrocession from, the tempera- 
ture in question ; but there is a better, and perhaps conclu- 
sive proof of its place in the scale, which I shall now describe. 

I took a glass jar, 2 inches in diameter, and 33 in depth ; 
into this was put distilled water to the depth of 23 inches, 
and cooled down to near the freezing point, but carefully 
prevented from congealing, as the disengagement of air-bub- 
bles from the ice, when fluidity took place, would have frus- 
trated the experiment; into this was put a ball, previously 
well wiped with a silken* cloth, and immediately, by means 
of a clean hook of glass, lifted, but not rapidly, twice or 
thrice out of the water; this cleared it of any air-bubbles, 
which though imperceptible, might have been adhering to its 
surface. The ball now fell to the bottom of the jar, which 





* In an experiment of such delicacy, this must be attended to, as linen 
never fails to leave fibres on whatever is wiped with it ; these will de- 
tain air enough to render the efforts of the experimenter in this case 
abortive. 
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as usual was convex, but had a small flat surface on the sum- 
mit, to which the ball was led, and there it rested. In the 
water there were suspended two very accurate and sensible 
thermometers, the bulbs being at the middle of the water as 
to depth, and just so far removed from its diametrical centre, 
as not to be in the path of the ball when it rose. 

In these circumstances, the lower end of the ball was 
carefully watched with a large reading glass, and at the mo- 
ment of its quitting the bottom of the jar, the thermometers 
were examined, and the degree noted; when the ball had 
risen about one-fourth of an inch, a small rod was cautiously 
let down, and, without agitating the water, gently made to 
touch the ball; it of course descended, but instantly rose ; 
this is a very delicate part of the experiment, and if over- 
done loses its effect. It was frequently repeated, and the ball 
always reascended with accelerated velocity. 

The thermometers indicating an increasing temperature, 
the ball finally became stationary at the surface of the wa- 
ter; from time to time it was slightly touched as before, but 
in proportion as the temperature rose beyond a certain point, 
the tendency of the ball to ascend, after these strokes, obvi- 
ously diminished, judging by the roar i with which it did 
so ; its upper extremity, when examined with the magnifier, 
plainly seemed to press as it were more and more feebly on 
the surface of the water, till at last, a fine thread of separa- 
tion became visible ; the degree by the thermometers was 
again marked, and as they continued slowly to rise, the ball 
gradually fell to the bottom of the jar. 

From many similar experiments I have concluded that 42 
is extremely near the true point of the greatest density of 
water; my most satisfactory trials never gave three-tenths 
of a degree less nor more, but at present, | am rather in- 
clined to place:it a very little above 42; a trial I made in 
very favourable circumstances a few days ago, gave for 
the first appearance of the rising of a ball 37-5, and for that 
of its sinking 46-3, these make the point in question 41-9 ; 

the local temperature was 46-8, but the barometer having 
been at only 29-4, the above 41-9 may be held perhaps too 
low. These experiments were made with balls adapted to 
all the intervals from 33-51 to 39-45, yielding however 
great uniformity of results. 

As I cannot anticipate what objections, or if any, can be 
made to this method of ascertaining a curious and not un- 
important point, I shall allude to one only; that is error 
from expansion of the ball, and consequent increase of its 
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volume; but as the whole range required does not exceed 
4° or 5°, on either side of a starting point, and though it 
were granted that the expansion of glass is the same for 4° 
about temperature 42, as it is for 180°, that is from freezing 
to boiling of water, as determined by M. de Luc and others, 
the expansion for these .4° must be so extremely little, as 
not by any means to affect the decision in any considerable 
part of a degree. 

But were the expansion of glass in the above range even 
ten times what it.is, still it must in effect be cancelled, for 
taking 42 as the point where this expansion in the present 
case must be assumed as incipient, and granting that at, say 
33, a ball just held in poise has become less, that is heavier 
specilicially, some degree above 33, for example 34, where 
water is denser, must really be what-the ball virtually in- 
dicates ; again, if at 51 the same ball poises, then by a pa- 
rity of reasoning the ball is now said to be increased in vo- 
lume beyond what it was at 42, or it is too light, therefore 
it must indicate too high a degree, or it really shows that 
the ball, supposing it inexpansible, would have stood at a 
lower degree or denser medium, which call for instance 50 ; 
so that by the one extreme thus correcting the other, the 
conclusion to be drawn is the same as in the case of alto- 
gether neglecting the expansion. 

The low temperature of the atmosphere when these ex- 
periments were made, gave confidence that no current up- 
ward or downward moved the water; besides, a few very 
minute particles of dust, just visible in different parts of it, 
remained entirely motionless during the whole operation. 

My first trials on this subject were made with spherical 
balls, half an inch in diameter, having a depending stalk of 
about an equal length; but to obviate the possibility of er- 
ror from dissimilarity of the extremities, I latterly used sc- 
lids resembling in shape a buoy or parabolic spindle, sharp 
at the ends, of about an inch in length and 4-10ths in dia- 
meter. This shape gave another apparent advantage, that 
is of meeting less resistance than a sphere when moving in 
a fluid, and in order to ensure perpendicularity of the axis, 
before such a ball was hermetically sealed, a small globule 
of mercury was introduced, which perfectly answers that 
purpose. 

As the momentum of an ascending ball is very apt to 
cause its upper extremity to rise above the water, and how- 
ever free of any thing unctuous, it will there remain too 
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long, a slight tap or blow by a small hammer, on the under 
side of the table, will obviate this incident. ! 

In cooling water for such experiments, it ought to be kep 
as still as possible ; agitation to procure uniformity of tem- 
perature has a bad effect by charging it with air; bubbles 
may settle on the ball during the experiment, and must be 
closely watched for, as their effect may be apprehended, if 
detected occasionally rising through the water. Knowing 
the degrees at which a ball might be expected to rise or 
fall, | have frequently lifted it to the surface of the water a 
short time before, in order to free it of any thing which 
though imperceptible might have affected its gravity. The 
thermometers were sometimes placed one at the top, and 
the other at the bottom of the vessel, in order to ascertain, 
beyond doubt, the temperatures at the initial points, or the 
extremes of the above-mentioned intervals. 

When it was considered how uncertain the indications 
might have been, had I succeeded in adjusting a ball to 
seeming equilibrium at the maximum gravity, owing to the 
minute variations near that point, there was little cause for 
regretting my failure, especially when the method by varied 
extents of intervals seems so satisfactory ; still, since writing 
the above, another effort was made, when the following ap- 
pearances took place. 

Water in the jar being near 42, and the ball as seen by 
the naked eye in apparent equilibrio, it was observed with 
the reading-glass as seen over a slight scratch on the side 
of the jar. It was then very slowly descending ; having two 
or three times breathed on the part of the jar nearest the 
ball, the consequent dimness was removed by a camel hair 
brush, but before this could be done and the eye-glass ap- 
plied, the ball had decidedly begun to ascend, which it con- 
tinued to do for a few seconds, and after a momentary pause 
again began to fall. ‘This was repeated several times, the 
thermometer meanwhile ranging from 42 to 42-6; from this 
and other circumstances, I with due deference incline to 
think, that 42-3 is very near the true point in the scale of 
temperature, where the maximum density of water takes 
place. In this last trial it may not be improper to mention, 
that the increment of weight producing the approximating 
effect, was a mere speck of leaf gold, attached to the side 
of the ball by means of spirit-varnish, and fixed by apply- 
ing a moderate heat. 

Having thus given an explicit account of these experi- 
ments, apology on my part for having too minutely done $o, 
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will be deemed quite unnecessary by any one who repeats 
them. 1 shall only add, that the thermometers having been 
made purposely for the experiment, | have perfect reliance 
on their indications. ‘The smallness of the apparatus and 
its extreme simplicity, render the determination of the point 
wherever it is to be placed, a very plain matter. This |] 
submit to those who are capable of availing themselves of 
the means it affords, and who are qualified for appreciating 
its powers. 


Ant. XXIX.—Notice of Messrs. Conybeare and Phillips’ 
Outlines of the Geology of England and Wales.—Part 1st. 
London, 1822.—[J. IV. W.] 


Tuis publication may be considered an elaborate compi- 
lation, and condensation of all the most important papers on 
the Geology of England and Wales, which, from time to 
time, have appeared in the Transactions of the Geological 
Society of London*, in the scientific Journals, and in dis- 
tinct treatises, together with the results of the persevering 
labors of the authors themselves. 

The*work of Messrs. Conybeare and Phillips is not less 
interesting to the students of Geology in this country, than 
to those in Great Britain. It will be found valuable to all 
who are desirous of acquiring a general knowledge of the 
structure of the crust of the earth, and of the arrangement 
of the rocks and strata composing it. We should be unable 
to do justice to this work by attempting an analysis of its 
minute details; but as one of the principal objects of our 
Journal is to present its readers with notices of valuable 
European publications on scientific subjects, we shall make 


~~ 








* The establishment of the Geological Society of London in the year 
1807, gave a new impulse to the efforts of the geologists of Great Britain, 
and the papers which have been given to the public in the Transactions 
of the Society, bear abundant testimony to the zeal and industry of its 
members. There are few districts in Great Britain the geology of which 
has not been examined and described. We trust that equal attention to 
the physical structure of this country will be excited by the establishment 
of the American Geological Society, that equal success will attend the 
efforts of its members, and that a volume of Transactions will soon be 
Sven to the public. 
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such extracts as will enable those who have not access to 
the work to form some idea of its value. 

The introduction appears to have been written by the 
Rev. W. D. Conybeare, and contains an elementary view 
of the general principles of the science of Geology, which 
are illustrated in the body of the work by a particular re- 
ference to the geological structure of Great Britain. The 
relations of the English formations to those of the continent 
of Europe, and the regular and connected account of the 


coal formations of Great Britain, are considered by the av- 
thors as among the most original and useful portions of 
the work. 

The first part (or volume) comprises a description of the 
formations, commencing with the most recent, those above 
the chalk, and terminating with that of the lowest rocks of 
the coal districts. In the second part (not yet published), 
it is the intention of the authors to describe the primitive 
and transition series of rocks, and in the appendix to give 
a sketch of the processes connected with the working the 
different mines, and the metallurgical operations prosecuted 
in the mining districts. 

The introduction commences with some observations on 
the simplicity of the chemical and mineralogical constitu- 
tion of rock formations, and on the necessity of a compe- 
tent knowledge of mineralogy to enable the student to 
understand their constitution analytically. 

The regular order of succession in the mineral masses 
is thus described. “ If we suppose an intelligent traveller 
taking his departure from our metropolis, to make from that 
point several successive journies to various parts of the 
island, for instance to South Wales, or to North Wales, or 
to Cumberland, or to Northumberland; he cannot fail to 
notice (if he pays any attention to the physical geography 
of the country through which he passes) that before he ar- 
rives at the districts in which coal is found, he will first pass 
a tract of clay and sand; then another of chalk; that he 
will next observe numerous quarries of the calcareous free- 
stone employed in architecture ; that he will afterwards pass 
a broad zone of red marly sand; and beyond this will find 
himself in the midst of coal mines and iron furnaces. This 
order he will find to be invariably the same, whichever of 
the routes above indicated he pursues; and if he proceeds 
further, he will perceive that near the limits of the coal- 
fields he will generally observe hills of the same kind of 
compact lime-stone, affording grey and dark marbles, and 
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abounding in mines of lead and zinc; and ata yet greater 
distance, mountainous tracts in which roofing slate abounds, 


and the mines are yet more valuable; and lastly, he will 


often find, surrounded by these slaty tracts, central groups 
of granitic rocks. 

* The intelligent inquirer, when he has once generalized 
these observations, can: scarcely fail to conclude that such 


coincidences cannot be casual; but that they indicate a 
regular succession and order in the arrangement of the mi- 
neral masses constituting the earth’s surface; and he must 
at once perceive that, supposing such an order to exist, it 
must be of the highest importance to economical as well 


as scientific objects, to trace and ascertain it. 


“If with these views he is led to investigate the subject 
still further, he will find these mineral masses disposed for 
the most part in stratified beds, not exactly parallel to the 
horizon, but more or less inclined with reference to that 
plane; so that the edges of these beds, emerging in suc- 
cession from beneath each other, make their appearance 
one after the other on the surface. It is obvious that by 
this arrangement a much greater thickness of strata is ex- 
posed to our observation than could have been, had their 
planes preserved an horizontal direction ; for in that case 
one single stratum would have covered the planes of a me- 
dium elevation throughout extensive districts (if not the 
whole globe.) and we could have been acquainted with 
those pene it only by the structure of mountains rising 
above that level, and with those beneath it only by the na- 
tural excavations of the vallies, or artificial ones of wells 
and mines; but by the actual arrangement, the beds which 
in one point lie at an impenetrable depth, are in others 
brought up to the surface, and thus become subject to our 
examination, and (which is much more important) yield us 
those various mineral products which are often essential to 
the most necessary of human arts.” 

The disposition of rocks in strata, and their arrangement 
into formations and general classes, are explained in a dis- 
tinct and satisfactory manner. A comprehensive sketch is 
taken of the mode of occurrence of animal and vegetable 
remains, and of beds derived from the debris of older rocks, 
among those of more recent origin. ‘These consolidated 
gravel-beds, or conglomerates, pudding-stones, and breccias, 
are found among the transition rocks and in the newer forma- 
tions. They are composed of the fragments of older rocks, 
presenting every appearance of having been torn from the 
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previously consolidated masses, by mechanical violence 
(probably the action of agitated waters,) which also rounded 
the fragments by attrition before the formation of the rock 
in which they are now seen. Where the beds of these con- 
glomerates, as is not unfrequently the case, are in nearly 
vertical strata, the opinion of Mr Conybeare coincides 
with that of most geologists of the present day, that 
they have been brought into their present position by 
the operation of some force which convulsed and dis- 
placed them. 

Mr Conybeare proceeds to consider the change of level 
of the surface of the earth, indicated by the occurrence of 
animal and vegetable remains, and of the beds just noticed. 
He remarks that the great and fundamental problem of theo- 
retical geology is to assign adequate causes for the change 
of level which has taken place in the ocean that covered 
the loftiest summits of the Pyrenees, and still more elevated 
points of the Andes, where the remains of marine animals 
have lately been noticed. ‘The causes assigned are reduci- 
ble to two classes, first “ the decrease of the absolute quan- 
tity of water” effected by the operation of chymical laws, 
namely “the decomposition of some portion of the water, 
its Constituents entering into new forms of combination, and 
its fixation in the rocks formed beneath it.”— The second 
class of possible causes is entirely mechanical ; those, namely, 
which may have produced a change of relative level with- 
out any diminution of absolute quantity in the waters. ‘The 
causes of this kind which have been proposed, are, first, the 
absorption of the waters into a supposed central cavity, but 
the now ascertained density of the earth (being greater than 
that which would result from an entirely solid sphere of 
equal magnitude, of the most compact known rock) renders 
the existence of any such cavity very doubtful ; secondly, a 
writer in the Journal of the Royal Institution (Vol. 2.) has 
proposed the very ingenious hypothesis that a change of 
temperature of a few degrees will, from the unequal expan- 
sibility of the materials of land and water, sufficiently ac- 
count for this change of level; thirdly, it has been ascribed 
to violent convulsions which have either heaved up the pre- 
sent continents, or, which amounts to the same thing (as the 
same relative change must have taken place in either view,) 
depressed the present channel of the ocean. It is not the 
business of the present work to propose theories, but to re- 
cord facts; these facts are thus connected with the above 
discussion. If the violent elevation of the continents (or de- 
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pression of the channel of the ocean,) supposed in the last 
mentioned hypothesis, really took place, it must have left 
traces in the disturbed, contorted, iid highly inclined position 
of the strata, and these disturbances must be the greatest 
where the change of level has been the greatest, i. ce. in the 
neighbourhood of the loftiest mountains.” 

Some of the facts which have been observed in regard 
to the vertical position of the strata of the conglomerates, 
limestones, and some other rocks, and the remarkable dis- 
locations of the strata, called faults, it is considered absurd 
to attribute to the action of any crystallizing force, or any 
cause of the kind. ‘ No such causes could have placed a 
vertical bed of limestone containing encrinites, in contact 
with a vertical bed of coal-shale containing canes and fern 
leaves.” As respects the vertical or inclined position of the 
recomposed beds, it is conceived that this cannot have been 
original, but must have resulted from subsequent disturb- 
ance, as it is physically impdssible to support an aggrega- 
tion of loose gravel in vertical, or nearly vertical, planes. 
These and many similar arguments will be found to apply 
to a large class of highly inclined strata. 

The phenomena exhibited by the trap rocks are also con- 
nected with this subject, and afford many facts in favour of 
the hypothesis which ascribes the great change of the ocean’s 
level to violent convulsions. Without pronouncing any judg- 
ment on the question regarding the origin of these rocks, 
Mr Conybeare remarks, “that the weight of geological 
authorities decidedly preponderates, at present, in favour of 
their igneous origin.” 

The remarks on the appearances exhibited by the nume- 
rous vallies which furrow the earth’s surface, are highly in- 
teresting. The observer will first remark their vemnlee con- 
figuration, where they serve as channels which drain the 
countries they traverse, conveying their waters to “ their 
final receptacle, and at the same time their principal source, 
the ocean.” Numerous branches, ramifying over extensive 
tracts of country, are collected into a principal trunk, open- 
ing into some estuary, and a regular and continuous descent 
is preserved throughout the whole course, calculated to faci- 
litate the passage of the waters through the whole system. 
“ Now this configuration is exactly that which would neces- 
sarily be produced by the action of waters scooping out 
channels for their passage in draining themselves off from 
the face of a country. We may daily see the same opera- 
tion repeated in miniature by the drainage of the retiring 
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tide on muddy shores, especially in confined estuaries, 
where the fall is considerable and rapid.” ‘That the ine- 
qualities which now mark the earth’s surface, have been in 
a great measure produced by an agency of this kind, 
“ giving rise to all the beautiful variety of hill and valley, 
phenomena of the most decisive character, constituting a 
body of evidence as nearly approximating to demonstration 
as the nature of the case can admit, leave no reasonable 
ground to doubt.” 

On this subject many theories have been advanced which 
are considered defective in two points. “ First, because, 
ascribing every thing in the formation of vallies to the — 
of running waters, they entirely overlook the effect whic 
must have been produced by the violent convulsions which 
appear in so many instances to have broken and elevated 
the strata, and must in so doing have necessarily formed a 
surface diversified by many and great inéqualities.”—The 
second defect is “ that while they correctly ascribe the ex- 
cavation of vallies to the agency of aqueous currents, they 
look to no other supply of that agency than the streams 
(often inconsiderable rills) which now flow through them, 
borrowing liberally from time what they confessedly want 
in force.” Mr Conybeare conceives, that this hypothesis 
must be abandoned at once on the rigorous application of it 
‘to the vallies of any extens ve district; and that a cause 
so manifestly inadequate should ever have been embraced, 
is the more extraordinary, “ since the fundamental fact of 
geology, namely, that the continents, now dry land, were 
once covered with the ocean, which is of necessity (how- 
ever differently explained) common to every geological the- 
ory, involves in itself the admission of a cause fully adequate: 
for however that ocean may have been brought to its pre- 
sent level, it could never (on any view of the matter) have 
drained off the surface of the lands it has deserted, without 
experiencing violent currents in its retreat; and in those 
currents (the existence of which no one can on any hypo- 
thesis dispute) might have been found a force far more 
commensurate to the effects to be accounted for.” 

In examining the phenomena on which the proofs of the 
agency of great aqueous currents in the formation of vailies 
depend, Mr Conybeare commences with those which shew 
that they have been excavated in the strata subsequently to 
their original consolidation. ‘The nature of these proofs is 
Ulustrated by a diagram representing the sectional profile of 
a country composed of stratified rocks and traversed by 
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several vallies. If we examine the structure of these val- 
lies * we find precisely the same series of strata repeated on 
both their sides, in exactly the same order, and under cir- 
cumstances which indicate them to have been once conti- 
nuous, and. to have been subsequently removed from the 
intervals occupied by the vallies, by some cause which has 
here excavated or scooped away the materials which once 
filled those intervals. ‘lhe phenomena are exactly similar, 
on the large scale, to those which would be exhibited in the 
small by a block of laminated marble in which the tool of 
the sculptor had -chiselled out deep furrows; and as we 
should not doubt in the latter instance that the lamine now 
interrupted by these furrows had been once continuous, and 
the interruptions effected by subsequent violence, so we 
have the same or stronger evidence in the case before us ; 
for the strata broken through by the vallies are, in a majo- 
rity of instances, evidently the result of aqueous deposition ; 
now we cannot possibly suppose that such a cause could 
have deposited exactly the same beds, in the same order, 
and the same planes, throughout the mass of the hills, and 
yet have abruptly ceased to deposit them in the narrow in- 
tervals now possessed by the vallies; undoubtedly then 
those intervals were once filled by the same deposits whose 
truncated edges now appear on their sides; and the intervals 
themselves (i. e. the vallies) have been formed by the sub- 
sequent excavation or erosion of the strata in these points. 

“In the treatise on the Deluge by Mr Catcot (a physi- 
co-theological writer of the last century belonging to the 
Hutchinsonian school) are the following forcible remarks on 
this subject. 

“ Ifa person were to see the broken walls of a palace or 
castle that had been in part demolished, he would trace the 
lines in which the walls had been carried, and in thought, 
fill up the breaches, and reunite the whole. In the same 
imanner when we view the naked ends or broken edges of 
strata on one side of a valley, and compare them with their 
correspondent ends on the other, we cannot but perceive 
that the intermediate space was once filled up, and the 
strata continued from mountain to mountain.” 

“ The proof, as above stated, is still further strengthened 
by the occurrence of broken fragments of the materials 
which once filled up these intervals, scattered over their sur- 
lace. Not only do we observe these natural breaches bear- 
Ing every mark of the violence which has produced them, 
but we find the ruins themselves strewn around; immense 
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accumulations of debris torn. from the adjacent rocks, and 
generally more or less rounded (as if by attrition against 
one another while rolled along by the action of strong cur. 
rents,) very generally cover the bottom of the vallies which 
traverse, and the plains which stretch beyond the base of 
the elevated chains.” 

Although these effects may safely be attributed to run. 
ning water, Mr Conybeare remarks that the agency of the 
streams which now flow through vallies, is quite inadequate 
to have produced the appearances observed. Among other 
proofs of this we find one of great weight, in a phenomenon 
of common occurrence, “ the intersection of two series of 
vallies, the one extending longitudinally along the base of 
a chain of hills, and the other cutting transversely across 
that chain, under such circumstances that no stream could 
have risen to a sufficient height to form the transverse val- 
lies by excavating a passage through the crest of the chain, 
but must have discharged its waters at a level far inferior 
to that required for this effect, through the longitudinal val- 
ley at its base.” 

“ The same agency that has excavated the vallies, ap- 
pears also to have swept off the superior strata from exten- 
sive tracts which they once covered; the proofs of this are 
to be found in insulated hills, or owéliers of those strata 
placed at considerable distances from their continuous range, 
with which they have every appearance of having been 
ence connected ; in the abrupt and truncated escarpments 
which form the usual terminations of the strata; and in the 
very great quantity of their debris scattered frequently over 
tracts far distant from those where they still exist in situ. 
This stripping off the superstrata is appropriately termed 
denudation.” 

The denuding causes are supposed to have operated more 
than once, and even “ while many of the more recent beds 
were as yet only in the process of being deposited,” for 
many of these beds are made up of water-worn debris 
“which must have resulted from causes of this kind.”— 
‘ But the most important agency of this kind appears to 
have been exerted at a more recent period, and subsequent! 
to the consolidation of all the strata, by an inundation which 
must have swept over them universally, and covered the 
whole surface with their debris indiscriminately thrown to- 
gether, forming the last great geological change to which the 
surface of our planet appears to have been exposed. 

“ To this general covering of water-worn debris derived 
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from all the strata, the name Diluvium has been given from 
the consideration of that great and universal catastrophe to 
which it seems most properly assignable. By this name 
it is intended to distinguish it from the partial debris occa- 
sioned by causes still in operation; such as the slight wear 
produced by the present rivers, the more violent action of 
torrents, &c. &c.; to the latter the name Alluvium has 
lately been appropriated; but many authors confound the 
two classes of phenomena together, describing them gene- 
rally as alluvial. ‘The phenomena of the diluvial debris, 
or gravel, are highly important and interesting. Its exist- 
ence, as we have already seen, demonstrates the nature of 
the causes which have modified the present surface of our 
planet; its quantity may serve in some degree as a measure 
of the force with which they have acted; and its distribu- 
tion may indicate the direction in which the currents swept 
it onwards. For instance, when we find rounded pebbles 
derived from rocks which exist in situ only in the mountains 
of the north and west, scattered over the plains of the mid- 
land counties, we may be sure that the currents drifted from 
the former point to the latter ; and it often affords a curious 
and interesting problem to the geologist to trace these tra- 
velled fragments to their native masses, often hundreds of 
miles distant.” 

The occurrence of rolled masses of rock of great size, at 
a distance from their parent strata, as the colossal blocks of 
granite and other primitive rocks scattered over the calca- 
reous and secondary chains of the Jura, and over the plains 
of northern Germany, is familiar to every geologist. In the 
first instance the fragments appear to have been derived 
from the primitive chains of the Alps, and in the second 
from the Scandinavian chains on the opposite side of the 
great gulf occupied by the Baltic. It has been supposed 
that these blocks may Rice been transported upon ice-bergs, 
but this explanation is by no means satisfactory. Mr Co- 
nybeare supposes “ that these fragments were transported 
by the first action of the currents, before they had effected 
the excavation of the vallies now cutting off all communica- 


tion with the native rocks whence they were derived.” 

The organic remains dispersed through the diluvial gravel, 
are to be referred to the races of animals which became ex- 
tinct by the great convulsion that formed the gravel. And 
to the same period are to be ascribed the bones found in 
many caverns, as in the remarkable instance of the cavern 
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in Yorkshire, described by Professor Buckland.* Mr Co. 
ny beare proceeds to examine “ the local changes which have 
taken place subsequently to this last great and general con- 
vulsion, ‘and which still continue to take place under the 
influence of the order of causes at present in actual opera- 
tion.” ‘These causes are, the agency of the sea, and of 
rivers, those which are to be viewed as atmospheric, the 
eruptions of volcanoes, and the minute but combined labours 
of the millions of marine zoophytes producing coral reefs and 
islets. 

Having thus taken a general survey of the phenomena 
which it is the object of Geology to investigate, Mr Cony- 
beare gives an interesting view of the progress of the science, 
particularly in Great Britain. 

The remainder of the introduction is devoted to an exami- 
nation of the bearings of physical science on natural and 
revealed religion, and in conclusion it is remarked * that the 
evidences of Natural Religion are still further confirmed by 
the discoveries of Geology, as indeed could not fail to be 
the case ; for every effort that has carried forward the land- 
marks of human knowledge, has at the same time disclosed 
to our view a widening range of this proof, and such is its 
cumulative nature that it regularly grows with the growth 
and ‘strengthens with the strength of true science.” Of the 
physical facts recorded in the inspired writings, two only 
are considered as implicated in the discussions of Geology, 
viz. the Noachian Deluge and the Antiquity of the Earth. 

“With regard to the first of these points, Geology far 
from affording the slightest ground to question the truth of 
the Mosaic record, brings to its support (if that which rests 
securely on its more appropriate ground—a solid and im- 
moveable foundation of moral evidence—can be said to re- 
quire or receive much additional support from physical ar- 
guments) a strong collateral testimony. ‘The grand fact 
of an universal deluge,’ remarks Cuvier, ‘ at no very remote 
period is proved on grounds so decisive and incontrovertible, 
that, had we never heard of such an event from Scripture, 
or any other authority, Geology of itself must have called 
in the assistance of some such catastrophe, to explain the 
phenomena of diluvian action, which are universally pre- 
sented to us, and which are unintelligible without recourse 
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to a deluge exerting its ravages at a period not more ancient 
than that announced in the Book of Genesis.” 

In regard to the second point, it has been objected, “ to the 
authority of the sacred record, that it does not allow a suf- 
ficient period for the successive deposition of the secondary 
strata, containing as they do the remains of successive races 
of animals, which appear to have lived and died where they 
are now found, while the deposits in which they are buried 
were gradually accumulating.” 

An essential feature of revelation is the antiquity of the 
human race, but what state of our planet preceded that in 
which it became the habitation of human beings, and what 
convulsions may have happened during that state, are points, 
observes Mr Conybeare, with which it has no direct con- 
nexion. ‘The conclusions, in regard to the antiquity of the 
human race, deducible from geological reasoning, strictly 
accord “ with the declarations of Revelation, no human re- 
mains having yet been found excepting in beds of undoubt- 
edly very little antiquity.” 

With regard to the time required for the formation of the 
secondary strata, we are offered the choice of three hy- 
potheses. 

“ 1st. If we adhere to the common interpretation of the 
periods of creation as having been literally days of twenty- 
four hours, and refuse to admit the existence of another 
order of things previous to that recorded by the inspired 
writer, we might still perhaps find a sufficient space of time 
for the purposes required in the interval between the crea- 
tion as thus limited, and the deluge. Upon this hypothesis 
we must suppose the present continents (in the greater part 
of their extent) to have been included in the channel of the 
: primitive ocean, and to have gradually emerged thence 
4 during this period, becoming occupied, as they appeared, 
q by the land animals whose remains we find among the dilu- 

vial gravel; the primitive continents may upon this suppo- 
sition either haye been limited portions of the present, 
(such as present no secondary rocks,) for at first it seems 
evident that a limited space only would be requisite; or if 
more extensive, they may have been submerged in whole 
or in part, during those great convulsions which accompa- 
nied the deluge.” 

On the second hypothesis we may regard the periods of 
creation expressed by the inspired writer under the term 
days “ not to have designated ordinary days of twenty-four 
hours, but periods of definite but considerable length ;” and 
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to these Days of Creation the formation of the secondary 
strata may be assigned. 


Thirdly, it may be supposed that after the original for- 
mation of all things there may have been an intermediate 
state from the ruins of which “ the present order of our 

rtion of the universe” may have been educed. 

We shall conclude the notice of this valuable work with 
the synoptical and comparative view of the arrangement 
adopted by Messrs Conybeare and Phillips, and that of 


former writers. 


PROPOSED WERNERIAN | OTHER WRIT- 
CHARACTER. NAMES, NAMES. ERS. 
1. Formations . | ; 
(chiefly of sand | Superior Newest fletz | Tertiary 
and clay) above 
the chalk. 


2. Comprising 

a. Chalk. 

b. Sands and clays 
beneath the 
chalk. 

c. Calcareous free- 
stone (oolites) 
and argillaceous 
beds. 

d. New red sand- 
stone, conglome- 
rate and magne- 
sian lime-stone. 


Supermedial Secondar 
I Fleetz class. ° any 
order. class. 


3. Carboniferous ee 
rocks. compris- Sometimes referred to the pre- 
Pie — ." ceding, sometimes to the succeed- 
. ing class, by writers of these 
a. l-measures. . 5 ss, 
b sr Medial order. |schools ; very often the coal-mea- 
lime-stone sures are referred to the former— 
c. Old alt sand- the subjacent lime-stone and 
stone. | sand-stone to the latter. 
ee 


4. Roofing-slate,| Submedial | Transition | Intermediate 
&c. &c. -_order. 


class. class. 


5. Mica-slate. Primit Pere 
Gneiss. Inferior order.) * UV rimitive 
Granite, &c. class. class. 
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Art. XXX.—On the Identity of the Organs of Animals of dif- 
ferent Classes, as noticed in a late work, by M. le Cheve- 
lier Georrroy Saint Hivaire, Prof. du Mus. d’Hist. Nat. 
&c. &c. entitled—Philosophie Anatomique. Des Organs res- 
piratoires sous le rapport de la determination et de Videntité de 
leurs piéces osseuses——Communicated by N. M. Hentz. 


CoMPARATIVE anatomy has for some years past been cul- 
tivated with enthusiasuc ardor, by many individuals distin- 


. guished by the elevated rank they have attained in the sci- 


entific world, and the discoveries in this most interesting 
pursuit have not been less valuable than numerous. From 
comparative anatomy, natural history as a science, has 
drawn firm principles, and characters established on a sure 
and lasting basis. It will henceforth lead the way to the 
zoologist, and unfold to him the natural connexions which 
exist between animals. It will guide the naturalist in his 
researches, and shed light upon several points of human 
anatomy, and the physician must look to this as one of the 
most inviting among the collateral branches of his profes- 
sional studies. Among those who had chiefly contributed 
to elevate the science to its present rank, the most distin- 
guished were Duverney, Vic D’Azyr, Blumenbach, Hunter, 
Monroe, and above all, Cuvier. In addition to the efforts of 
these, and other distinguished writers, M. Geoffroy Saint 
Hilaire, in the highly philosophical work, the title of which 
is prefixed to this article, has done much towards giving 
comparative anatomy a place among the exact sciences, and 
from the little attention which it has attracted in this coun- 
try, notwithstanding its importance, some notice of it may 
not be uninteresting. Endowed with a strong mind, aided 
by strict analysis and deep learning, M. Geoftroy has given 
to the student a work of the greatest value, of which but 
an imperfect idea can be formed from this brief notice, but 
which, should it induce others to study it with the attention 
it deserves, may not be wholly uscless. 

M. Geoflroy proposes, as the end of his researches, a so- 
lution of this question, whether the vertebral animals are 
organized after some uniform pattern or type. 

Animals possessed of a spine have so much analogy with 
each other, that no observers can help noticing the common 
principle upon which they all appear to be constructed. 
Thus the vertebre of the lizard as well as those of the ele- 
phant, have received the same name from persons unac- 
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quainted with the science of comparative anatomy, and the 
skull of the most simple animal is, from the first sight, asso- 
ciated with that of our own species. But though this general 
resemblance might have led us at once to the correct conclu- 
sion, yet confusion arose from the circumstance that superfi- 
cial observers often gave different names to the same object, 
when presenting itself under different points of view, and 
with some modifications of external aspect. ‘Thus the su- 
perior extremities, which in man and the monkey are called 
arms, became wings in the bat, and fore-legs in animals that 
do not walk erect. In this way new terms being introduc- 
ed, and increased as new modifications are observed, give 
rise to the belief that some animals may have organs which 
others do not possess. The simplicity of organization in 
animals, therefore, is not so evident to those who have 
made some progress in the science, as it seemed to be at 
the commencement of their labours. It becomes important 
then to retrace our steps, and begin anew our examination 
of animals, without losing sight of our own organization, 
which we have reason to regard as containing the type of 
all modifications. This Lamarck had already laid down as 
undeniable ; “ it may be stated,” he remarks, “as a positive 
fact, as a truth susceptible of demonstration, that of all or- 
ganized beings, man has the most complicated and perfect 
organization as a whole, as well as in the faculties which it 
procures to him.” But we may remark, with M. Geoffroy 
and Lamarck, vol. 1. p. 136, that though several animals 
present in some of their organs a higher degree of develop- 
ment than is the fact in regard to man, yet his organization 
as a whole, must be considered as having reached the high- 
est point of perfection. 

To those who have looked upon this subject, as it were at 
a distance, it might appear that no discussion was required, 
and that the unity of composition is evident. Those, on the 
other hand, who have been accustomed to regard some parts 
of the skeleton, particularly in fishes, as peculiar to that 
class, may oppose at first a system which leads them back 
to the point from which they might have taken their de- 
parture. 

When we consider that in fishes we find united in the 
same place, the bones which serve as a case, or support to 
the organs of circulation, respiration, deglutition, of the senses 
and motion, we may find it difficult to refer all these parts to 
other parts which we have already observed in quadrupeds 
and in birds; but let us not forget that some organs in con- 
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sequence of being somewhat changed in situation, do not 
cease to be the same organs, and that we cannot expect to 
find in fishes the same independent although complicated 
structures which we have before observed. Notwithstand- 
ing this, however, we shall discover that these parts have 
constantly the same functions, and remain invariably the 
same. 

In pursuing this subject we must bear in mind this conclu- 
sion, that the trunk exists in quadrupeds under the middle of 
the spine, in birds under the extremity of the column, and 
the coccyx, and in fishes under the first vertebra and the 
head. 

The volume before us contains five distinct memoirs. 
In the first M. Geoffroy examines the opercular bones which 
in fishes would seem to be new parts added to their organi- 
zation ; he compares them to the corresponding bones of the 
human ear, viz. the stapes, incus, os orbiculare and malleus. 
M. De Blainville differs from him on this point, supposing that 
the opercular bones are formed from divisions of parts of the 
lower jaw; but Cuvier admits the existence of six or seven 
distinct bones which form the lower jaw in fishes, and we 
must therefore look to other organs for the determination of 
the nature of the bones in question. M. Geoffroy then con- 
cludes, that the four bones of the internal ear, supposed to 
be destined to communicate sounds to the brain, are in 
quadrupeds, birds, and reptiles, nothing more than the four 
opercular bones in fishes; that they are four materials (ma- 
leriaux) given to the organization, susceptible of a maximum 
and a minimum in their development; that they are highl 
developed in fishes only; that in other vertebral tedieals 
they descend from that elevated rank to the state of mere 
rudiments of what they may become; that, as they are sus- 
ceptible of becoming more and more minute, they may dis- 
appear entirely; lastly, that, in animals having lungs being 
incapable of attaining the high functions for which they are 
destined, they are, as it were, subservient to the organs 
which surround them. 

The second memoir is devoted to the examination of the 
sternum. M. Geoffroy proceeds to prove, that however va- 
ried this bone may be in its different modifications, it may 
be traced to the same type. His conclusions are as follows. 

Ist. The word sternum is a collective name; it ought to be 
applied, and is applied, to an assemblage of pieces which form 
the inferior part of the thorax, and which necessarily enter 
into the composition of the chest; either to govern its me- 
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chanism, or to defend the important organs contained in this 
cavity, from external injury. 

2d. The pieces which compose the sternum have a deter- 
mined character, and peculiar functions ; they are divided 
into two distinct orders, or series; first,the bones of the ster- 
num properly so called, which are nine in number, if all 
employed; and second, the sternal ribs, the number of 
which is not limited. 

3d. Jn some cases of aberration in particular individuals, 
these pieces are raised to the rank of principles of organiza- 
tion, or organs indispensable to their existence, and ought to 
receive distinct names. 

4th. Viewing them in a series, these parts are almost 
homogencous, and it is sufficient to designate them as first, 
second, third, &c. But all these pieces, except a single one, 
are susceptible of uniting two by two, and in that case they 
perform different functions. Under this new combination, 
M. Geoffroy calls them Episternal, Entosternal, Hyosternal, 
Hyposternal, and Xiphisternal. The entosternal alone is 
constantly an odd bone, excepting in the ornithorynchus. 

5th. The anterior piece (the double episternal) constantly 
supports the furcular clavicle, (clavicule furculaire) when this 
exists; the second, (the entosternal) supports the coracoidal 
clavicle, (clavicule coracoide) when this becomes one of the 
principal supports of the shoulder. The third piece (the 
hyosternal) and the fourth (the hyposternal) are two sisters 
running the same chance, appearing or disappearing to- 
gether, both subservient to circumstances excepting in_ the 
tetraodon, and ostracion, where each has peculiar and im- 
portant functions. Most commonly double, they leave the 
median line, to be transferred to the wings and serve as 
assistants to the entosternal. The fifth piece (the «iphister- 
nal,) or the bone called in man the xiphoid cartilage, on ac- 
count of its connexions and relations with the parietes and 
muscles of the abdomen, is less subject to variation ; it al- 
ways terminates the sternum below. 

6th. The bones of the sternum all together are nine in 
number, both when the breast is narrow and is developed to 
a great extent in length; and when, entirely different in its 
dimensions, it becomes as large and broad as possible. In 
the first case the pieces of the sternum are arranged one af- 
ter another; and in the second they are united two by two, 
and in the following order: the two hyosternals, the two 
hyposternals, and the two xiphisternals. 

7th. We are thus led to an tdeal type for the sternum in all 
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animals having a spine, which type, when examined more 
closely, becomes modified in several secondary forms ac- 
cording as the materials of which they are composed are 
employed in the whole or in part, or even as their dimen- 
sions or respective proportions happen to change. These 
conditions in their variety when this is confined to certain 
limits are therefore the elements of the sternum of classes of 
animals, (sternum classique) and are sometimes so in regard 
to some subdivisions pretty well determined for orders and 
families. 

The sternum in each class gives rise to the following 
remarks. | 

8th. The character by which the sternum is known in 
mammalia, is a single series of pieces placed one after an- 
other. This secondary type is susceptible of two modifica- 
tions which thus become the particular characters of two 
divisions of mammalia. ‘Those possessing nails have their 
sternum more really formed by a single series of eight or 
nine pieces, while animals with hoofs which possess a 
smaller number of these, have the two last pieces placed 
side by side. 

9th. ‘The sternum in birds is at first essentially formed of 
five pieces; the eniosternal, the two hyosternals, and the 
iwo hyposternals. Still it sometimes receives as an acces- 
sory rudiment anteriorly an episternal with two heads, and 
posteriorly one or two xiphisternals. ‘Thus it is less the 
number of these materials than their respective size which 
becomes the great character of the sternum in birds. The 
entosternal is highly developed in them. ‘The small size of 
the episternal and of the xiphisternals might be attributed to 
this enormous piece, as attracting all the nourishment, since 
itis larger in proportion as these are smaller. Extended 
from the episternal to the xiphisternal, it deprives the hyos- 
ternals and the hyposternals of their position on the median 
line, and confines them to the sides. Lastly, its extraordi- 
nary size produces this result, that in birds the pieces of the 
sternum are placed three in a line. 

10th. As to the reptiles, we must be satisfied with the 
following data. The turtles have a sternum which differs 
irom that of the frogs; that of the crocodiles is likewise dif- 
lerent from it as well as that of the tupinambis, lizards, sala- 
manders, &c. Consequently there is no uniform sternum 
for the class of reptiles; the only general remark that may 
be made in regard to them is that the complication of the 
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sternum varies in them as the quantity of respiration which 
is proper to them varies or increases. 

11th. The sternum of fishes with a bony skeleton is, on 
the contrary, very limited ; it is composed like that of birds, 
with the exception of the entosternal and the xiphisternals ; 
consequently composed of one episternal with two heads, and 
auxiliaries (the hyosternals and hyposternals.) There is no 
longer an entosternal which surmounts the rest, therefore 
there is no obstacle to the development of these five pieces; 
consequently they increase indefinitely in size, till they 
reach and rest themselves on the os hyoides. One of the 
clavicles in birds prevents the hyosternal and the episternal 
from coming in contact. ‘These pieces are likewise separat- 
ed in fishes. Their motions and use vary so much that we 
might suppose them to have no analogy with each other. 

12th. But whatever these sternums may be, and however 
surprising their changes may be, it is not difficult to trace 
their diversity, to perceive that they are converted from one 
to another, to embrace all that they have in common, and to 
refer them to one and the same standard (mesure,) to the 
same functions, and in a word to one single type. 

The author next examines the os hyoides, which he more 
easily proves to be the same in all animals having vertebra, 
though the number of pieces forming this bone varies in the 
three classes of animals, viz. nine in fishes, eight in birds, 
and seven in the mammalia; yet it may be clearly per- 
ceived that this difference does not bear upon the branches 
of the bone, but upon its body, which according to the class 
is composed of one or more pieces; thus there are no new 
parts, but modifications of parts previously existing. 

M. Geoffroy continues the application of his system to the 
internal bones of the thorax, which contribute to direct the 
surrounding fluid to the pulmonary vessels; this leads him 
‘to examine the larynx, trachea, and bronchia in animals 
which breathe the air, and the respiratory organs in fishes. 
It is not my intention at this time to follow him in all these 
researches ; suffice it to say that the same spirit of true phi- 
losophy pervades this part of his work. Some of his views 
in regard to the theory of the voice may be briefly noticed. 
He thinks that the larynx in birds is not an organ separate and 
peculiar to this class, and that the larynx itself is no more 
than the first crown of the tube which conveys air to the 
lungs, and not an organ consecrated only to the voice, since 
it is one of the principal parts employed in deglutition. The 
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following passage is worthy of remark. “ The-intervention 
of the vocal strings (rubans vocaux,) in the centre of the 
larynx and on the passage of the air, is the most favourable 
circumstance to the production of voice. In fact what the 
muscles of expiration have already prepared is completed 
by these obstacles ; the condensed air of the lungs as it 
presses against these strings, and endeavours to escape 
through their intervals is there directed or polarized. These 
obstacles by producing the polarization of the air, with 
the additional aid of the two aponeurotic layers, give to 
the trachea and cartilages, which line the upper part, the 
character of an instrument of music. ‘Thus the air-tube 
becomes a vocal instrument, from the moment that it has 
acquired, and because it has acquired, the means of modi- 
fying the air transmitted by the lungs; of governing this 
new product, and of directing it on the surrounding at- 
mosphere without. It is as it were the tube of a flute 
yet imperfect, which receives its stopple and is then con- 
verted into an instrument of an enchanting effect. ‘The 
vocal strings, which we may in the same manner consider 
as the perfecting of the larynx, in regard to its applica- 
tion to the voice, procure then in this respect a new func- 
tion for all the appendages of the pulmonary organ, by caus- 
ing them to concur in producing the phenomenon of voice.” 


Art. XXXI.—Some account of the discovery of the Fossil 
bones of the Mastodonte or great American Mammoth, and 
of the Anatomical character of that Animal.—By Joun 
Ware, M. D. 


In the first number of this Journal was published a pretty 
full account of the very en discoveries and observa- 
tions made by Professor Buckland, of Oxford University, in 
the lately discovered cave at Kirkdale in Yorkshire. The 
singular nature of the facts brought to light by the investi- 
gations of Professor Buckland, and the very curious and 
important inferences that may be drawn from them, show 


the great value, in a scientific point of view, which all. 


researches of this kind possess. ‘The bearing which they 

have as materials for a history of the animal creation, and 

at the same time of the revolutions which have from time to 
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time taken place upon the surface of the earth, whether 
gradual or violent, is too obvious to need illustration. 

Animals are for the most part composed of substances, 
which become so speedily decomposed as to leave but fee- 
ble traces behind them. ‘Those of the lower classes which 
have neither an internal bony skeleton nor an external cal- 
careous covering, and consist merely of a soft and perishable 
mass, can in no way leave any mark by which their exist- 
ence may be indicated, except, 1st, by making an impres- 
sion during life or soon after death upon some soft substance 
which on hardening retains it permanently; or 2d, by 
undergoing what is usually called the process of petrifaction. 
Of those animals, however, that have some parts of their 
bodies composed of more solid materials, such as shells or 
bones, we are possessed of more satisfactory memorials. 
They are frequently found in a most perfect and wonderful 
state of preservation, even after the lapse probably of many 
thousand years, and after being subjected to several succes- 
sive revolutions of the earth’s surface. And from the study 
of these animal remains with reference at once to their ana- 
tomical and geological character, the most important results 
have been obtained, with regard to the changes which have 
in past ages taken place in the structure of the globe. 

‘The occurrence of marine shells and the remains of ma- 
rine animals in situations to which they never could have 
attained in the ordinary course of events, are facts which 
have been long and commonly known, and the general in- 
ference has of course been drawn from them, that either the 
ocean has at some past time covered the places where these 
remains are now found, or that they have been by some 
violent commotion thrown up from the bottom of the ocean 
to that which they now occupy. But the researches of 
modern geologists have carried them much farther. They 
have investigated the subject so attentively as to ascertain 
that these remains belonged to animals of species entirely 
different from any now inhabiting the globe; and that they 
differ in a greater or less degree according to the age of the 
strata in which they are found. 

It is assumed that those rocks on which all others rest are 
the most ancient; and that the age of all other strata is to 
be determined by their degree of proximity, in point of 
superposition, to these. Following this principle, it has 
been found, that in the oldest formations only the remains 
of the most imperfect of the animal creation are to be de- 
tected, and that, as the strata become more modern, those 
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of the higher classes are discovered ; but that the organic 
remains, even of the same class, of the older strata differ 
from those found in the more recent, and that they all 
differ from those of the animals which now inhabit the earth, 
though those of the recent, bear a closer resemblance to ex- 
isting races, than those of the ancient strata. ‘The remains 
of animals now existing are only to be found in the most 
recent alluvial deposits ; that is, in deposits not the conse- 
quence of any grand convulsion of nature, but of the gradual 
changes constantly taking place-upon the face of the earth. 
Two general results then of considerable importance seem to 
be established by these investigations ; first, that only the more 
recent strata contain the remains of the higher classes of 
animals, whilst the ancient present only those of the more 
imperfect, and 2d, that where remains of animals of the 
same grade are found in strata of different ages, those ani- 
mals are never of the same species with each other, and 
never of the same species with those now existing. 

It is obvious, if confidence is to be placed in these results, 
that the investigation of the anatomical character of the or- 
ganic remains of animals, must have been carried on with 
great delicacy and success, and that this branch of the sci- 
ence can be considered in point of interest and importance, 
as inferior to scarce any which has engaged the attention of 
modern geologists. It is, however, with regard to the re- 
mains of animals of the higher classes, particularly, mam- 
malia and birds, that the principal interest must be excited ; 
partly from the nature of the animals themselves, which 
from the character of their remains, present more striking 
distinctive marks and appear capable of being more accu- 
rately distinguished ; and partly, because they probably are 
indications of some revolutions, in the catastrophe of which 
the human race were also sufferers, or which at least ap- 
proached very nearly to the time at which our species made 
its appearance upon the globe. 

It is only within a short time that the study of fossil bones 
has been pursued with sufficient accuracy to be capable 
of affording such satisfactory conclusions. Even the most 
distinguished anatomists of the last century were able only 
to form some tolerable conjecture with respect to the nature 
of these unknown remains when they were presented to their 
examination. Their inquiries had not been directed to this 
subject. They did not possess that thorough and extended 
knowledge of comparative anatomy, upon which alone it is 


safe to proceed. It is to Cuvier that we indeed owe the. 
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very existence of this part of science. Having devoted a 
great part of his life to the investigation of this subject, he 
has arrived at such a degree of certainty, that from a few 
of even the smaller bones of any animal, he is able to de- 
termine whether it belonged to any existing species or 
whether it has become extinct, and if extinct, in what order 
and with what genus it is to be arranged. Proceeding in 
this way, he has discovered among organic remains, the 
bones of many extinct species of existing genera, and also 
those of several genera, which have become extinct. The 
whole number of species whose fossil remains have been 
thus examined amount probably to nearly one hundred : of 
these, a great part are certainly unknown to naturalists of the 
present day, and of the remainder it is yet somewhat doubtful 
whether they belong to any existing species or not. 

It is natural that discoveries so extraordinary as these 
should excite something like incredulity in those who are 
unacquainted with the principle upon which this celebrated 
philosopher has proceeded in his researches. ‘The follow- 
ing extracts from the writings of Cuvier himself, will suffi- 
ciently illustrate his mode of research, to remove any pre- 
judices that might be produced by the surprising nature of 
the discoveries themselves. “ Being engaged,” says he, “ in 
antiquarian researches of a novel character, 1 have been 
obliged to learn the art of decyphering and restoring these 
monuments, (the fossil bones.) of recognising the scattered 
and mutilated fragments of which they consist, and replac- 
ing them in their primitive arrangement; of reconstructing 
those ancient beings, to which they belonged ; of exhibiting 
their proportions and characters; and lastly, of comparing 
them with those, which are found at this moment on the sur- 
face of the globe; an art almost unknown, and which pre- 
supposes the existence of a science hitherto almost untouch- 
ed, I mean that relating to the laws of coexistence, which 
regulate the forms of the various parts of organized beings. 
| could only prepare myself for these researches by much 
longer researches on existing animals. It was necessary to 
review almost the whole of the present creation that J might 
give the force of demonstration to my conclusions respecting 
the extinct creation. This review produced numerous rules 
and relations of a character not less demonstrative; and 
thus by means of this inquiry into a small part of the theory 
of the earth, 1 was drawn into the discovery of new laws, 
applicable to the whole animal kingdom.”* 


* Researches on the fossil bones of quadrupeds. Preliminary Discourse. 
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What is meant by the laws of coexistence which regulate 
the forms of the various parts of animals, is well illustrated 
in the following passage taken from the same work. “ Every 
organized being consists of parts which correspond mutually, 
which concur by means of reciprocal influences in the pro- 
duction of a common end, and thus form together, a whole, 
a perfect system. No one part can change, without the 
others being modified ; and consequently each, taken sepa- 
rately, modifies all others. 

“ Thus, if the intestines of an animal are adapted by their 
organization to digest flesh, and that in a recent state, the 
jaws must be constructed for devouring prey ; the claws for 
seizing and tearing it; the teeth for lacerating and dividing 
its flesh ; the whole apparatus of moving powers for pursu- 
ing and overtaking it; the organs of sense for perceiving it 
at a distance; nature must moreover implant in the brain, 
an impulse or instinct, leading such a creature to conceal it- 
self and lay in wait for its victims. Such are the general 
conditions of the carnivorous regimen. Every animal that 
feeds upon flesh necessarily unites them; for its species 
could not otherwise subsist. But, besides these general con- 
ditions, there are subordinate ones, relating to the size, the 
species, and the abode of the prey; and each of these se- 
condary conditions gives rise to differences of detail in the 
forms which result from the general laws. Hence not only 
the class, but the order, the genus, and even the species, are 
expressed in the form of each part. 

“'To give the jaw the power of seizing, a particular form 
of condyle is necessary. ‘There must be a certain relation 
between the position of the resistance, the moving power and 
the fulcrum ; a certain volume in the temporal muscle, re- 
quiring a proportional volume in the fossa which lodges it ; 
and a proportionate convexity in the zygomatic arch, under 
which it passes; this bony arch must also possess a certain 
strength, to support the action of the masseter. In bearing 
away the prey, a certain force is required in the muscles that 
raise the head; hence the necessity of a determinate form 
in the vertebra, whence these muscles arise, and in the occi- 
put where they are inserted. For dividing flesh, cutting teeth 
are required; and they must be more or less cutting, m pro- 
portion as they are more or less exclusively occupied in that 
way. Their basis must be solid, if they are employed in 
breaking and comminuting bones, particularly if the bones 
are strong. ‘These circumstances will influence the deve- 
lopment of all the parts employed in moving the jaw. 
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“ Mobility of the toes, and strength of the nails, are neces- 
cessary for seizing the prey; hence arise determinate forms 
of the phalanges, and particular distributions of muscles and 
tendons. There must be a power of rotating the fore-arm, 
and consequently a particular form of the bones composing 
it; and as the latter are articulated to the humerus, any al- 
terations in them must modify its figure. Animals which 
employ their fore-limbs in seizing must have strong shoul- 
ders; the scapulz and clavicles will therefore exhibit cer- 
tain modifications. ‘The muscles must have forms, size and 
strength suitable to the actions of which the bones and joints 
just enumerated are capable; while their attachments and 
contractions impress particular figures on those solid organs. 

“ Similar conclusions may be drawn respecting the poste- 
rior extremities, which contribute to the rapidity of the 
general motions; respecting the composition of the trunk, 
and the form of the vertebra, which influence the facility of 
those motions; respecting the bones of the nose, of the orbit, 
and the ear, which have obvious relations to the degree of 
perfection in the senses of smelling. seeing. and hearing. In 
a word. the form of a tooth determines that of the condyle ; 
the form of the scapula that of the nails; just as the equa- 
tion of a curve indicates all its properties. As in taking 

each property aepanately for the basis of a particular 
equation, we might arrive, not only at the ordinary equation, 
but at all other properties whatever; so the nail, the sca- 
pula, the maxillary condyle, the femur, and all the other 
bones taken separately, would each indicate the kind of 
teeth, or would indicate each other reciprocally ; and begin- 
ning with either separately, we might, according to the ra- 
tional laws of the organic’ economy, construct the whole 
animal*.” 

Upon the principles deduced from these views of the mutual 
relations of le organs and the laws of coexistence which are 
to be recognised under all their variations and combina- 
tions, Cuvier, and other modern anatomists at proceeded 
in the examination of fossil bones. They have been en- 
abled to prove beyond a doubt that the greater pari diifer 
from those of any animals now existing, and that they con- 
sequently be longed to races of beings which have long since 


. Lenya es on the fossil bones of quadrupeds.—Prelimimary Discourse. 
In the Anat. oo of the same author, vol. 1. p. 45, may be found 8 
discussion of the same principle in a more general point of riew, but 
Clear and imstrective with that quoted above. 
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disappeared from the globe, or at least have not inhabited it 
within the memory of the human race. Among the organic 
remains of quadrupeds which have thus been investigated, 
those of the great Mastodonte or Mammoth of America, are 
possessed to us of peculiar interest, as having been disco- 
vered in our own country, and are also subjects of the 
greater scientific curiosity, from the fine state of preserva- 
tion in which they have been found, and from being at once 
the largest of all fossil animals, and the first which convinced 
naturalists, beyond a doubt, that there had formerly existed 
species of animals which have now become extinct. 

The term mammoth which has been applied to this ani- 
mal does not, strictly speaking, belong to it. Its application 
arose in the first instance from a mistake of Dr William 
Hunter*, who, upon an examination of some bones brought 
to London in the year 1767, concluded that they were pro- 
bably of the same kind with some large fossil bones found 
in Siberia, which however he had never seen, and which 
were believed by the natives of that country to belong to 
some large unknown animal called mammoth, since proved 
to be a species of elephant. Cuvier, after an examination 
of the anatomy of both animals, pronounces them to be 
not only distinct in species but also in genus, and has given 
to the American animal the name Mastodonte, from the pecu- 
liar form of its teeth. This is doubtless the strict scientific 
name, but custom, particularly in America, has so long au- 
thorized the application of the term mammoth also to the 
American animal, that I deem it not improper to make use of 
it, particularly as the true mammoth being shown to be a 
species of elephant, the term Siberian elephant seems a 
more correct, and is now in fact, a name more commonly 
employed to designate it. 

The bones of the mammoth were first discovered more 
than a century ago, but they did not at first excite much at- 
tention, and the ideas which were entertained with regard to 
them, were very vague and loose. It was not till the ac- 
counts published of them by Collinson and Hunter near the 
middle of the last century, that they fairly became subjects 
of scientific curiosity. 

The first mention of the American bones, upon record, 
appears to be that made by Dr Cotton Mather, of Boston, in 
a paper communicated to the Royal Society in 1714f. The 





* Philosophical Transactions, vol. 58, 1767. 


t An account of some observations made in New-England.—Phil. 
Trans. 1714. 
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object of this worthy divine seems to have been to corrobo- 
rate by the discovery of these bones, the account given in 
Scripture of a race of antediluvian giants. He inclines to 
this opinion from the circumstance that bones have been dug 
up in America of an immense size, and yet resembling in 
their formation those of the human body. ‘These bones, he 
states, were found in 1705, near Albany, on the Hudson. 
Among them was a grinder weighing four pounds and three 
quarters, another tooth broad and fiat like an incisor, a third 
like the eye-tooth of man when worn away by mastication, and 
a bone, supposed to be that of the thigh, which was seventeen 
feet in length. ‘The ground for seventy-five feet around the 
spot where these bones were discovered, he asserts to have 
been of a different colour and substance from the surround- 
ing; a difference which he attributes to the effects produced 
by the rotting of the flesh of the animal. Some of these 
bones were found at a distance of fifty leagues from the sea, 
and at a great depth in the earth. An account so manifestly 
tinctured by credulity, and evincing such entire ignorance of 
anatomy, excited but little attention in the scientific world, 
and scarce any further notice of these bones can be found 
for nearly thirty years. 

In the mean time, however, in the year 1737, we find 
some account of the Siberian elephant, published by Dr 
John Phillip Breyne*. He calls it the mammoth or mam- 
mut, and states that its bones are found imbedded in the 
mountains of that part of Siberia which approaches the Icy 
sea. It appears that when the rivers, swelled by the melting 
of snow, or loaded with large quantities of ice, tear away 
the sides of the mountains that stand on their banks, these 
bones are disembedded in immense quantities ; in such abun- 
dance indeed as to be a valuable object of commerce, 
and monopolized by the Czar. Skeletons had been found 
nearly complete and appeared to be those of an elephant. 
The ivory had been used as an article for manufacture, and 
was not different from that in common use except in being 
more brittle. Dr Breyne refers the destruction and imbed- 
ding of these animals to the deluge, and states the fact, 
that some bones, apparently of the same animal, had been 
found in Poland, Germany, Italy, England, Ireland, &c. 

In 1739, M. Longueil, a French officer, travelling with a 
party on the Ohio, a number of savages who accompanied 


* Phil. Trans. vol. 40, 1737. 
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him, discovered at a small distance from the river, in a mo- 
rass, a number of bones, grinders, and tusks of the mam- 
moth. One femur, the end of a tusk and three of the 
teeth were carried by him to Paris, where they still remain. 
They were examined afterwards by Buffon and his cele- 
brated coadjutor Daubenton. The tusk and femur were 
believed by the latter to belong to the elephant, but the 
teeth to the hippopotamus, and hence he drew the conclusion, 
that the morass or salt lick where these bones were found 
was the depository of. the remains of at least two species of 
animals. 

After the peace of 1763, an Englishman, Mr George Crog- 
han, discovered in a bank near the great salt lick, or the big 
bone lick, an immense number of bones and teeth, which he 
computed must have belonged to as many as thirty different 
individuals. ‘They were found at about five or six feet from 
the surface of the earth. Among them were a number of 
tusks of pure ivory, some of which were seven feet long. 
From the presence of the tusks he believed that these were 
of course the remains of the elephant, but could not ac- 
count for the fact that there were no molares of that animal 
among them, whilst there were great numbers of large prong- 
ed teeth, which as he supposed bore no resemblance either 
to those of the elephant or any other known animal. 

In 1767, Mr Collinson* published the results of his exami- 
nation of these bones. Upon a comparison of the tusks, he 
found that they corresponded very nearly with those of the 


Indian or Asiatic elephant. But from -the dissimilarity of 


the molares, he was led to conclude that both tusks and 
molares belonged to an unknown species of elephant; or 
else that they were the remains of some vast animal, never 
seen in a living state, which was possessed of tusks like 
those of the elephant, but of grinders of a peculiar construc- 
tion, and differing from those of any other animal. He con- 
jectured farther, that it was not carnivorous, but browsed on 
shrubs and the smaller branches of trees. It is to be re- 
marked that Collinson is the first to whom it seems to 
have occurred as probable, that the bones, teeth and tusks, 
thus found together, belonged ail to the same species of ani- 
mal, and that his conjectures respecting its nature approach 
very nearly to the truth, as subsequent investigation has 
proved. 





* Phil. Trans. vol. 57, 1767. 
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In the next year*, Dr William Hunter entered into an 
examination of the same subject. His mistake in confound- 
ing these bones with those of the Siberian elephant has 
already been mentioned. The tusk appeared to ‘him to be 
that of an elephant, but the molares which he considered as 
belonging to the same animal with the tusk, threw some dif- 
ficulty in the way of that supposition. These, both he and 
his brother the celebrated John Hunter, concluded were 

not those of the elephant. It was the opinion of John Hun- 
ter, as expressed to his brother, that from the knobs or con- 
ical processes upon the grinding surface of the teeth, and the 
existence of a coat of enamel upon their outside only, they 
belonged to some animal which was either wholly carnivo- 
rous, or at least partially so. Their conclusion, therefore, was, 
that both tusks and teeth belonged to the same animal, that 
this animal was partly at least carnivorous, was the same as 
the Siberian elephant, or true mammoth, and differed spe- 
cifically from the African and Asiatic species. 

On the continent about ten years after these observations 
had been made in Great Britain, the attention of naturalists 
was called to this subject. In 1777 Pallas published an ac- 
count of six molares resembling those from America, which 
had been discovered among the Oural mountains; Buffon 
also asserted that they had “been found in many places in 
the ancient continent, and gave an engraving from one which 
had eight or ten conical processes and w eighed above eleven 
pounds. About the same time Camper proved satisfactorily 
that so far as the anatomy of this animal was known, it bore 
a greater resemblance to the elephant than to any other, not- 
withstanding the great similarity of the tusks to those of the 
hippopotamus. He also suggested, for the first time, that it 
was probably possessed of a trunk resembling that of the 
elephant, and at any rate was not carnivorous. This, as it 
will appear, was a gradual approximation to the truth; but 
unfortunately, a few years afterwards, the same celebrated 
anatomist came into the possession of some imperfect draw- 
ings of a part of the head and upper jaw, in which he con- 
sidered that part of the bones as belonging to the anterior 
part of the jaw, which in reality belonged to the posterior ; 
in short he viewed them in a reversed position. He was, i 
consequence of this error, induced to change entirely bis 
opimion and to declare that the great animal of the Ohio 


* Phil. Trans. vol. 58, 1768. 
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must have had a pointed snout and no tusks, and that he was 
at a loss how to reconcile all the circumstances*. 

In the year 1780, a very interesting discovery of mam- 
moth bones was made by the Rev. Robert Annanf, on the 
banks of a small river named the Walkill, about seventy 
miles from the city of New York, and fifteen miles from the 
Hudson. The bones were first observed by a young man 
digging a ditch, who remarked that he had found some 
strange stones in the ditch, meaning the grinders, for the 
other bones were so soft that he cut them easily with his 
spade, and they had therefore escaped his notice. Upon 
examining the spot, many of the parts of the skeleton were 
found in their natural shine position. ‘The vertebrae were 
traced out in a line in their proper connexion, and with them 
the bones of the pelvis and of the lower extremities. It is 
probable also that the head might have been found had it 
not occupied the spot intended for the ditch where it had been 
destroyed in the first instance by the workman. ‘The bones 
were discovered within a few feet of the surface, but were 
in an exceedingly decayed state, and would hardly bear a 
thorough examination. But from their size, and the form 
and structure of the grinders, as described by Annan, there 
can be no doubt that the animal was the mammoth, and 
that, had an opportunity been had for a careful examination 
in the first instance, a complete skeleton might have been 
here found in its natural connexion. 

During this period many different bones of the same great 
animal had occasionally been discovered, but nothing like a 
complete skeleton was obtained until the commencement of 
the present century. 

In the year 1801, Mr Peale, of Philadelphia, by great in- 
dustry and perseverance, succeeded in collecting from vari- 
ous parts of the state of New York one or more specimens 
of every bone in the skeleton of the mammoth, with the ex- 
ception of part of the cranium; and having duplicates of 
most of the principal bones, proceeded to form two skeletons, 
substituting in one, artificial copies of those bones of which 





* The papers of Pallas and Camper are contained in the Nova Acta 
Petropol. Tom. 1. P. II., but an account of them is given in Annales de 
Museum, Tom. 8. Camper died without perceiving the error into which 
he had fallen, but his son has acknowledged, after a correspondence with 
Cuvier that the father had been mistaken in the last views he had taken 


of the subject. 
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he had not a doubie set. One of these was transinitted to 
London, the other remains in the museum at Philadelphia. 
With the exception then of ‘the upper part of the cranium, 
the osteology of the mammoth wes complete. 

In 1805, Bishop Madison of Virginia communicated to Dr 
Barton, of Philadelphia, an account of a discovery of mam- 
moth bones in a spet to the west of the three grand chains 
of mountains in that state. They were found at a depth of 
five and a half feet under ground; the country around the 
spot where this discovery was made is full of calcareous 
stone, in which there are numerous impressions of shells, 
and the caverns afford a good deal of nitre and of the sul- 
phates of soda, magnesia, and barytes. The bones formed 
nearly a complete skeleton; but the most remarkable and 
curious circumstance connected with them, wes, that in the 
midst of them appeared a mass composed of the half bruised 
branches of trees, shrubs, grass and leaves, among which 
was recognised a species of rose still growing in Virginia. 
All these substances were disposed just as if they had been 
enveloped in a kind of bag, which may be supposed to have 
been the stomach of the animal, and these the aliment on 
which he had been feeding. 

In connexion with this account it may be mentioned, that 
some of the savages who have been acquainted with the 
bones of the mammoth, have asserted that among them has 
been found a skeleton with the remains of the soft parts con- 
nected with it, and that it had a long projecting nose and a 
mouth beneath it, a description which corresponds very well 
with that of the trunk and mouth of the elephant. It is 
also stated by Kalm, that in a skeleton found upon the river 
Ilinois, which he took to be that of the elephant, the traces 
of a proboscis were still distinguishable, although in a state 
of decomposition. ‘These facts render it more probable 
that the mass of triturated vegetable substances above men- 
tioned really had been the contents of the stomach of the 
mammoth. But even farther than this, the foot of an ani- 
mal, in a dried state, has been exhibited in Paris, which 
was said to have been found by a Missouri Indian in a cave 
along with a tooth of the mammoth. The possessor bought 
it of a Mexican who had it of the original discoverer. If 
this account were authentic it would go far to raise a doubt, 
whether the species were extinct. But according to Cuvier* 


* Annales de Mus. tom. 8, 
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there are many circumstances which render the truth of 
this statement doubtful. The foot appears too fresh ; it ap- 
pears as if it had been cut off from the leg of the animal, 
and looks too much like that of the elephant. 

Within the last ten years, the Big Bone Lick, the most cele- 
brated depository of the bones of the mammoth, has been 
explored anew by General W. Clark, so well known by his 
journey to the Pacific Ocean as the companion of Lewis, at 
the request and under the direction of Mr Jefferson, at that 
time president of the American Philosophical Society, who 
also furnished all the means necessary for so expensive an 
undertaking. A large number of bones was collected and 
submitted to the examination of the late Dr Wistar. “I 
found,” says Dr Wistar, “ that the great mass consisted of 
ihe bones of the large animal formerly of this country, to 
which the name of Mastodonte has lately been given by 
M. Cuvier. Among these were also some large teeth 
which I supposed belonged to the elephant of Siberia, and 
several specimens of large teeth of the same kind, with the 
lower jaw-bones to which they belonged, evidently of 
young animals. There were also several tusks; one simi- 
lar to that which Mr Peale procured with his skeleton of 
the Mastodonte, and some others of the elephant of Asia or 
Africa*.” It was the intention of Mr Jefferson that all new 
bones which might be discovered should be retained by 
the American Philosophical Society, but al! duplicates pre- 
sented to the Institute of France. Under the direction of 
Dr Wistar the selection was made, and the intention of the 
venerable philosopher carried into effect. 
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Art. XXXIl.—Description of an Egyptian Mummy, presented 
to the Massachusetts General Hospital ; with an account of 
the Operation of Embalming, in ancient and modern times. 
By Joun C. Warren, M. D., Professor of Anatomy and 
Surgery, in Harvard University. 


(Continued from p. 179.) 


Tue science of the moderns has never been directed to 
the preservation of the dead, except for anatomical pur- 
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poses ; of course the practical perfection of the art of em- 
balming does not exist in so high a degree, as among the 
ancient Egyptians. It is, however, probable that a due ap- 
plication of the discoveries in anatomy and chemistry, 
would admit of our accomplishing the process in a more 
perfect and elegant manner, than they have been able to 
do.—Some attempts of the kind have been made from time 
to time with sufficient success. The bodies of kings are 
generally embalmed in Europe, and we have examples of 
their having been well preserved for two or three centu- 
ries. When the remains of the French monarchs, in the 
Abbey St Denis, were disinterred, under the inspection of 
the brutal Robespierre, the body of Henry 1Vth, who was 
assassinated in 1602, was found so perfectly preserved that 
the features of the face remained, and were seen to possess 
a decided likeness to his statue on the Pont Neuf in Paris. 
At the same period the body of Marshall Turenne presented 
itself in fine preservation, and it was thought worth while to 
exhibit it, in a glass case, for the space of a year, after 
which, some persons contrived to have it removed from the 
public gaze and deposited in a tomb in the splendid chapel 
of the Invalids. No account has been transmitted of the 
manner in which these bodies had been treated; and it 
was not even known until the period when it was disin- 
terred that the body of Turenne had been subjected to the 
embalming process. The French surgeon Dionis, who 
lived at the time Turenne was killed, in 1675, gives a very 
particular account of the operation he performed for em- 
balming the body of the Dauphiness of France. But this 
appears to have been so very inadequate that we can 
scarcely believe it to have accomplished its object, even 
for a few years. He opened the cavities and removed the 
viscera, then, after cleansing and washing the parts with 
alkohol, he filled them with an aromatic powder made of 
a multitude of herbs, and with another made of gums: the 
same was done with the limbs by making incisions in dif- 
ferent parts: the surface of the body was anointed with a 
liniment of spirits of turpentine, styrax, &c., and then the 
body was swathed in bandages sind placed in a leaden cof- 
fin. The aromatic plants could have the effect of only 
retarding the decomposition of the body a few days, by 
imbibing its moisture: and the anointing with the liniment 
could scarcely be expected to do as much. 

Different operations may be employed for the preserva- 
tion of the bodies of our departed friends. If it is desired 
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to preserve the body for a short time only, in order to de- 
lay the period of its burial, the following course may be 
adoptell The viscera should be removed and placed in a 
separate receptacle. Then the limbs and neck must be 
compressed to expel the contents of the blood vessels, 
which are to be carefully absorbed by sponges and re- 
moved. After this is done, the body must be made as dry 
as possible ; cloths dipt in a solution of corrosive sublimate, 
of the strength of two ounces to a pint of alkohol, are to be 
laid in all the cavities, and the skin is to be carefully sewed. 
This operation, which may be performed in an hour, will 
preserve the flesh from putrefaction for many days. ‘The 
preservation may be rendered more perfect by throwing 
some of the mercurial solution into the principal blood ves- 
sels. If it is to be kept a considerable time, it should be im- 
mersed in a solution made of corrosive sublimate in spirit, 
placed in a wooden trough, the cavities being opened so as 
to expose the viscera to the action of the liquid, and in this 
situation it may be preserved from putrefaction, for any 
length of time, provided fresh portions of sublimate are added 
from time to time, and the waste of liquid properly repaired. 

By a more complicated and expensive process we are 
able to imitate and surpass the art of the Egyptians; to 
give not merely durability to the human frame, but even to 
revive its extinguished colour, and so far to restore the ex- 
pression of the face, as to give some resemblance to life. 
This mode of embalming has also the advantage over that 
of the Egyptians, in allowing us to see and even touch the 
body, instead of its being swathed in bandages and covered 
for ever from the sight. It is to be remembered, however, 
that we do not possess the uniform temperature and the dry 
atmosphere of Egypt: circumstances that make an incalcu- 
lable difference in the decomposition of all decomposable 
substances. In Egypt, it has been said, it never rains ; and 
in fact the rains are very slight and rare. Hence is it that 
the monuments of that country have retained such wonderful 
perfection, while others equally solid erected a thousand 
years after, have long since crumbled into dust. Not only 
the mummies of Egypt, but their catacombs and even the py- 
ramids, would probably have been torn in pieces long since 
by the frosts, heats, and. rains of our climate. Having thus 
the inconvenience of climate to contend with, we cannot ex- 
pect to gratify our ambition of excelling the Egyptians in 
the actual duration of our mummies; unless indeed we were 
to deposit them in deep and rocky recesses, rendered inac- 
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cessible fo air and moisture, and to the variations in the 
temperature of the atmosphere. 

The operations should be commenced as soon after death 
as may be; although they will succeed at any stage short 
of actual putrefaction. The chest is to be opened by saw- 
ing the sternum and introducing the pipe of an ‘anatomical 
injection syringe into the left ventricle of the heart. A 
liquid is to be prepared, consisting of alkohol with corrosive 
sublimate dissolved in it, in the proportion of four ounces to 
a pint of liquid; and with this the vascular system is to be 
fully injected. On the following day, the pipe is to be 
opened, and as much of the liquid, as remains in the large 
vessels, allowed to escape by turning over the body. Then 
an injection is to be prepared of white spirit varnish with 
one-fifth part of turpentine varnish, coloured with vermil- 
ion, to be injected in the same manner as the first. In 
three or four hours after, a coarse injection is to be em- 
ployed, to fill the large arteries ; and this may consist of 
the common cold injection, or the body may be immersed 
in warm water, and a hot injection thrown into the blood 
vessels. When the coarse injeetion has become hard, the 
abdomen is to be opened by an incision of the linea al- 
ba; all the viscera are to be removed, and after being 
cleansed they are to be deposited in a separate vessel, 
containing a solution similar to that in which the body 
is to be immersed. The brain is to be removed by an 
incision of the scalp and sawing the skull in the usual 
mode: then the brain is to be treated in the same manner 
as the other viscera, with the addition to a pint of the mer- 
curial solution, of four or five ounces of muriatic acid. It 
might be supposed that the thickness of the brain would 
prevent the solution from penetrating deep enough to affect 
it; but I -have sufficient evidence to the contrary, in a 
brain prepared in this manner, dried and varnished fifteen 
years ago, and which is now as perfect as when prepared. 
The viscera being disposed of, the body is then to be 
placed, with the face downward, in a wooden trough, con- 
taining a solution of corrosive sublimate in alkohol, in the 
proportions already named, that is, four ounces of the salt 
to a pint of the liquid; and some additional pieces of the 
salt are to be put in from time to time, in order to repair its 
consumption by the dead body. If the subject be adult, 1! 
must remain in the solution at least three months: at the 
expiration of this time it is to be removed and thoroughly 
washed. The orbits of the eyes, the organs having been 
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removed, are to be moderately filled with pieces of linen ; 
the cheeks are to be distended with the same substance ; 
the other features to be arranged in as agreeable a manner 
as circumstances permit; the lips especially may be a 
little separated, to display the teeth. The great cavities 
must be made as dry as possible, and this is effected very 
easily, from the desiccating property of the oxymuriatic 
solution: then the organs, previously dried, are to be re- 
stored to their proper situations, and the remaining inter- 
stices filled with linen, dipt in spirits of turpentine, or some 
of the cheaper gums. Before the body has dried, the ca- 
vities are to be carefully sewed up, so as to present their 
natural shape, having a dependent orifice to each cavity to 
drain off the remaining moisture. After this, it is to be 
suspended on cords, in a current of air to dry it. The de- 
siccative process goes on rapidly, and the parts must be 
constantly watched, to prevent their being distorted. When 
the drying is completed, eyes of enamel are to be placed, 
and if the features are not satisfactorily exhibited, they 
may be improved by the skilful addition of wax and paints, 
of proper colours. ‘The hair will be preserved and is to be 
adjusted ; then the body is to receive, at due intervals, 
three or four coats of turpentine varnish; and being in- 
vested in a becoming robe, is to be fixed in a glass case 
made air tight. No insects will approach a body prepared 
in this manner; and if it be newly varnished every few 
years, it will remain the same, for an unknown length of 
time. 

In this way we might, for a moderate expence, preserve 
the appearance of those forms which have been associated 
in our minds with agreeable occurrences, and we might gra- 
tify the curiosity of a remote futurity, by transmitting to 
them the bodies and even the features of those who have 
been distinguished among us by their virtues, their patriot- 
ism, or public usefulness. 

The mummy presented by Mr Van Lennep to the Mas- 
sachusetts General Hospital was enclosed in a large deal 
box. On opening this, the outer coffin or sarcophagus ap- 
peared, as represented in the plate. It is a wooden box, 
seven feet long, and of a breadth proportioned to the length, 
like the proportion of the human body. The upper part of 
it is carved, in a very striking and peculiar style, to repre- 
sent a human head; and, as it appears from the authors 
who have described the customs of the Egyptians, it was 
intended to be a likeness of the deceased person. ‘The 

35 
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head is covered with a striped cloth or turban, on the up- 
per part of which is painted a globe. The face has the 
character which has generally been considered as belong- 
ing to the Egyptians. The skin is of a reddish colour, the 
eyes black, nose broad, but not badly proportioned, mouth 
well formed. The face is broad and short; it has a very 
agreeable expression, approaching to a smile. The shoul- 
ders are invested with a highly ornamented mantle, on the 
fore part of which the turban is seen depending. Below 
the mantle, in the middle, is seen the winged globe, by 
some considered as the sign for eternity: by others as 
the emblem of Agathodemon or Chnuphis of the Greek 
authors, the oldest representation of the divine power ad- 
mitted by the Egy ptians ; and it may therefore be believed 
to be significant of the immortality of the soul of the de- 
ceased, or else to be the symbol of the divine protection. 
On each side of the globe are seen hieroglyphics.—In the 
second compartment or tablet, below the globe, we have the 
representation of a most singular group, exhibiting: the last 
judgement of the deceased and his reception by Various 
divinities. According to Diodorus the body of every per- 
son, from the king down, underwent this ceremony. ‘lwo 
and forty judges were collected on the banks of a canal, 
where the relations appeared ; and a boat being prepared, 
before the body was put in it, any one might bring forward 
accusations against the deceased, which, being examined 
by the judges, if found to be true, prevented the body from 
possessing the honours of a public funeral: but if they 
were thought false, the accusers were severely punished ; 
then the relations finished their mourning, pronounced the 
praises of the deceased, and declared him about to enjoy a 
happy eternity with the pious in the regions of Hades. In 
the rolls found with mummies, on the coffins and in the 
tombs, this judgment is almost always pictured by the 
figure of a balance in the form of a cross, near which two 
personages are standing and apparently weighing the merits 
of the deceased: seeming to officiate as his good and evil 
genius, each wishing to draw the scale to his own side. 
Finally the scale of the good genius preponderates ; judg- 
ment is given in favour of the dead person, and he is then 
to be introduced to the company of the gods. As a pre- 
liminary to this honour, he is invested with some of the 
insignia of Osiris if a male, and of Isis if a female. 

In this tablet, we notice four personages on the left, who 
are looking to the right, and two persons on the right, 
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looking to the left. Lehind the last of these, that is, on the 
extreme right, is seen the balance, in the form of a cross, 
with a Cerberus as the evil genius sitting on its left anda 
hieroglyphic representation of the friendly divinity on the 
right. In the second coffin, to be described afterward, this 
balance is more distinctly and fully represented ; the Cer- 
berus is seen on the left ; but on the right of the balance 
appears the friendly divinity in person, bearing the head of 
a wolf. The figure next the balance without any other 
garment than a kirtle, is supposed to be that of the deceased, 
coming from judgment, under the protection of a divinity 
who has hold of his hand and seems to have taken him 
under his protection, in order to present him to the assem- 
bly of deities. At the head of these is the serpent, sup- 
posed by some to have been regarded as the good angel 
by the Egyptians. Next follows the great Osiris, the prin- 
cipal deity of the Egyptians, designated by his mitre, and 
his staff or sceptre, the emblem of power; he has the atti- 
tude of receiving the new comer presented to him. After 
Osiris are seen four, or on the inner case five, other person- 
ages, bearing the heads of a dog, a baboon, a hawk, a 
wolf respectively, supposed to be representations of the 
important divinities Anubis, Macedo, and others. These 
paintings therefore confirm and illustrate the account of the 
judgment after death, transmitted to us by Diodorus Si- 
culus. 

The third tablet consists of hieroglyphic writing, ar- 
ranged in columns, extended from above downward, as was 
the manner of the Egyptians. 

The fourth, represents the hearse bearing the coffin of 
the deceased. The hearse has the form of a quadruped, 
perhaps a lion; a style of furniture very much affected by 
the Egyptians. The coffin is represented as carved at the 
head. Below the hearse are four vessels, containing resi- 
nous and odoriferous substances, employed in embalming. 
At the head and foot are seen the tutelary hawk, or vulture, 
with stretched out wings, as if to protect the hearse, and 
between them is an eye with a tear, the symbol for mourning. 

The fifth tablet consists of hieroglyphics. 

The sixth, placed on the projecting foot of the coffin, ex- 
hibits a series of red and white stripes, twenty in number, 
which may be supposed to indicate the age of the deceased ; 
on the base, supporting these, stands the tutelary hawk, 
surrounded by hieroglyphics, and among them is distin- 


guished the eye with a tear. 
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The second plate gives a view of the inside of this case. 
On the bottom is represented the figure of the great Osiris. 
He is here invested with the hawk’s head, although some- 
times he appears with a human head, but never that of any 
other animal. He is characterized also by his mitre, and 
by a staff with a crook at the lower end, the symbol of 
power. On each side is depicted the figure of a young fe- 
male, intended probably to represent the deceased person 
in her new character of Isis; for the symbol of Isis, a throne, 
is seen on the head, and we cannot suppose the figure intended 
for Isis herself, as this goddess is seen on the inner coffin with 
different ornaments. In the manuscripts found with the mum- 
mies, and in the coffins, the deceased individual is constantly 
represented in a new and more elevated character, on entering 
a new state of existence; and is therefore invested with the 
ornaments and attributes of Osiris if the subject were a male, 
and of Isis if a female. In this instance she appears with the 
throne, a form known to be symbolic of the goddess Isis. At 
the upper part of the coffin, on the inside, above the female 
figure, are seen a number of hieroglyphics, Jarger than the 
rest, and drawn with peculiar distinctness. At the top is 
the winged globe; below this, a knife or hook, the instru- 
ment by which the os ethmoides was perforated to extract 
the brain; next follows a hand, that of the operator or em- 
balmer; and then a circular figure containing a cross, said 
to be the symbol of Egypt. The circular mark surround- 
ing the figure of Osiris is that of a serpent beginning and 
ending in a globe, intended perhaps as symbolic of eter- 
nity. 

The outer coffin described above, contains an inner cof- 
fin of the same form and of smaller size, bearing the princi- 
pal figures seen on the outer. Instead of the winged globe 
and hawk, the top and bottom are ornamented with a figure 
of Isis with wings widely expanded, as a protecting deity. 
Some of the a of the outer case are replaced 
by figures, intended to represent priests, in various attitudes 
of adoration or supplication. The external surface of the 
inner coffin is covered on the sides and back with hiero- 
glyphics of a large size executed with less care than those 
on the anterior surface. 

Both of these coffins are composed of sycamore wood, in 
a state of fine preservation. It is decayed only where the 
plaster has been broken; and in such places the decay is 
limited, the decayed part being reduced to powder, while 
that which surrounds it is not affected. Both coffins are 
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covered with cloth cemented to them by gum; the outside 
of this cloth is coated with a fine white plaster, on which 
all the figures are painted. ‘The colours of the latter are 
yellow, red, blue and green on a white ground; they are 
well preserved and bright, especially those of the inner cof- 
fine ‘The bottom of the outer has no coating of cloth, but 
the wood bears marks of having been set in a bed of plas- 
ter, which, of course, sufficiently guarded it. Each of the 
coffins is dug out of two pieces of solid wood, one for the 
top, the other for the bottom ; secured together by project- 
ing pieces of the one received into corresponding cavities of 
the other, as is seen pictured on the edge of the coffin in 
Plate II. Both of these cases had been opened by cut- 
ting through the cloth opposite the junctures of the cases. 
This was probably done by the Arabs who discovered 
them in the catacombs, in order to ascertain if any gold or 
other valuable reliques were enclosed with the — 

This mummy is about five feet long, heavy, and solid to 
the touch. A single cloth of a yellowish colour enveloped 
the whole body from head to foot, being confined closely 
and neatly to the body by a number of transverse bands of 
a white colour, under which lay the reliques of correspond- 
ing dark coloured bands, so much decayed as to crumble to 
atoms on being touched. ‘The dark bands were broader 
than the white, so as to exhibit their edges and produce an 
ornamental effect; but the colouring substances had caused 
them to decay, while the others remained entire. At the 
feet lay a large heap of beads, composed of green and yel- 
low porcelain, partly connected by threads, whose decay 
had caused the network to fall in pieces. A green net- 
work like this is seen covering the bodies of Osiris, in 
Plate I., and the winged Isis on the inner case: and there 
is no doubt it was intended to invest the whole of the body 
for some religious purpose. As the beads could not be 
shown in their disconnected state, they have been put toge- 
ther and placed on the mummy, though not in the original 
form, but as well as circumstances permitted. Some of 
the beads are still very firm, others crumble on a slight 
pressure. 

In order to examine the state of the body, I cut through 
the external cloth, where it covered the head, and found a 
great many turns of bandages about three inches wide, 
rolled around, to the number of twenty-five thicknesses. 
The outer cloth and the outer turns of bandage were in fine 
preservation and of considerable strength. They exhi- 
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bited marks of having been imbued with some glutinous 
substances, intended to preserve them; and to which is to 
be attributed the yellow colour. The inner turns were 
more decayed as they were nearer to the body ; those next 
it were quite rotten, and so closely cemented to the surface 
as to be separated only by a Jaborious process. ‘The ce- 
menting substance is asphaltos, the same in which the body 
is embalmed. This substance was quite dry, hard, and 
brittle. Imbedded in it, on the nose, was found a beetle, and 
near this another small insect, whose character could not be 
determined. The beetle was a sacred animal, in high esti- 
mation among the Egyptians, and seems to have occupied a 
distinguished rank in their theology, from the conspicuous 
place assigned it in the zodiac of Tentyra and other great 
monuments. It is generally connected with and appears 
to be holding a globe between its claws, and has been sup- 
posed to be the symbol of fecundity. 

The skin of the face being exposed, was dry, hard, of a 
black colour, and its texture readily distinguishable, al- 
though deeply imbued with the embalming bitumen. It 
was wrinkled as if it had been exposed to the action of 
great heat, or pressure while in a soft and yielding state ; 
and the latter cause has produced a distortion of the fea- 
tures, from the right to the left side. The sockets of the 
eyes are filled up, the eyelids preserved; but the eyebrows, 
together with the other hair, is removed or destroyed near 
to the head, probably by the action of heat; just enough of 
it remaining however to show that it was not black nor 
crisped or woolly, but of a brown or reddish brown colour. 
The teeth are perfect, so far as they can be seen ; quite white, 
and shaped like those of the European, contrary to the 
opinion of some learned men that the Egyptians had the 
incisor teeth pointed like the canine or dog teeth. (V. Blu- 
menbach, &c.*) ‘The ears are small, and well filled with 
embalming substance. ‘The skin of the scalp has the same 
appearances as that of the face.—Being unwilling to disturb 
the coverings of cloth and bandage, | left every thing on 
the body in the same state as it issued from the sepulchre 
of Thebes. The bandages about the neck were afterwards 
cemented together, to prevent the air from entering, and the 
head of the mummy was invested with a cloth formed into 
something like those represented on the heads of the cases, in- 


* This subject will be adverted to hereafter. 
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stead of the turns of bandage which had originally enveloped 
it.—Every part examined wes deeply impregnated with the 
embalming substance, which proved, on examination, to be 
asphaltos, the bitumen of Judea*. When the bandages were 
first opened, no great odour issued from the body ; but after 
it had been exposed a few days, a very strong and peculiar 
smell was perceived, and continued to exhale, until the body 
was enclosed in a case made very tight. The exposure to 
air did not, however, alter the skin otherwise, than to pro- 
duce a whitish saline efflorescence on its surface, which con- 
sisted of sulphate and carbonate of soda, and this, being 
wiped off, did not re-appear when the body was placed in 
its case. 

The appearances about this mummy accord so perfectly 
with those which have been generally described by travel- 
lers and authors, as to leave no doubt of its being genuine. 
The figures on the cases, the colours, the subjects, the cha- 
racters, the plaster, the wood, the cloth investing the body, 
the arrangement of the bands, the embalming substance, the 
body itself, all agree with the descriptions which have been 
formerly published, and carry marks of the labours of an- 
cient Egypt. Among the peculiarities not -already noticed 
is the texture of the cloth; it is wrought in a very even and 
workmanlike manner, and the threads of which it is com- 
posed, are doubled and twisted. The painted colours retain 
that brightness, so often spoken of by those who have 
examined the catacombs. The style of the figures is truly 
Egyptian, and could hardly be imitated by modern art. 
For more perfect satisfaction, the different parts composing 
it were submitted to artists and men of science, who per- 
fectly agreed in identifying them with the corresponding 
parts of other mummies. Professor Everett, whose exten- 
sive science and observation particularly qualified him as a 
judge, and my other colleagues, Doctors Jackson, Gorham, 
Channing, and Bigelow; also, George Blake, Esq. Dr Web- 
ster, and various other gentlemen, examined the differ- 
ent objects before they were enclosed in cases, and though 
some of them had been previously sceptical, they were per- 
fectly satisfied after making their examination. I mention 
these circumstances because the accidental coincidence in 





* Asphaltos is a black, inflammable, bituminous substance, like pitch ; 
chiefly found floating on the surface of the Dead Sea, or Lacus Asphal- 
tites, in Judea, on the spot where stood anciently the cities of Sodom and 
Gomorrah. 
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time of its appearance in Boston, with the intelligence of an 
imposition in natural history lately practised in Europe, had 
rendered many persons suspicious of the true character of 
this mummy.—lIf, in addition to what is stated above, any 
farther confirmation of its genuineness were required, it 
might be obtained from the consideration of the facts that 
the British consul in Alexandria, who selected it, must un- 
doubtedly have been an adequate judge in this case; and 
that the fabrication of such a work by the ignorant and 
sluggish inhabitants of Thebes, and its Necropolis, would 
have been attended with greater difficulties, than the acqui- 
sition of many mummies from the catacombs. 

Some mummies in the cabinet of Dresden, which have 
been described by Winckelman, corresponded generally with 
this; but had peculiarities not unworthy of notice. They 
were four in number; two only are particularly described, 
one a male, the other a female. ‘The former had its ban- 
dages painted with the figure of a man in the prime of 
life, with a curled beard; his head enveloped with gilded 
bands, on which were represented precious stones. About 
the neck, a chain of gold was painted; various other orna- 
ments in different parts, and the fingers were set off with 
rings. The feet and legs were naked, excepting that the 
former were covered with a kind of sandals. ‘These ap- 
pearances designate the body of a priest; for it is well 
known this alles of men were most highly honoured by 
the Egyptians. They were the physicians, law-givers, and 
ministers of religion when alive, and on their death their 
bodies were treated with greater honours, and covered with 
more ornaments than others. The patera in the hand and 
the sandals on the feet, are especially appropriated to the 
mummies of the priests. 

The most remarkable thing about this mummy is the in- 
scription on the breast in Greek characters, ET’ TXI. 
This inscription, or one very nearly like it, has been found 
in other places, as an epitaph or a valedictory address, or the 
conclusion to a letter; and appears to mean, Live happy! 
or perhaps in this instance, Be happy! The word is un- 
doubtedly Greek, and a question arises, how it should come 
to be placed on the body of an Egyptian priest. Winckel- 
man judiciously suggests that this might be the body of a 
Carian or Ionian, who had been naturalized in Egypt, and 
admitted to the mysteries of the priesthood ; or is it not pro- 
bable it might be intended to distinguish one of those Egyp- 
tians, whom king Psammetichus placed in the care of the 
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lonians and Carians, settled in Egypt, for the purpose of 
having them thoroughly educated in the Greek language ? 
These, when grown up, served as interpreters, and as some 
of them probably belonged to the order. of priests, the in- 
scription might be placed on the body as a mark of distinc- 
tion for this kind of learning. 

All other inscriptions on the coflins, the bandages and the 
papyri of the mummies, are pure Egyptian. ‘The latter are 
generally, I believe, in the common or enchorial characters, 
the former in the sacred or hieroglyphic. In the last 
Quarterly Review may be found an account of these two 
kinds of writing. Jt appears that the Egyptians had two 
kinds of writing, one which was used for common 
purposes, and the other sacred. The former, being in 
most common use, has been denominated enchorial, from 
greek words signifying im the country; this is found in the 
manuscripts or papyri, deposited in the coffins of mummies, 
and appears, when compared with the other, to be a sort of 
running hand. ‘The hieroglyphic or sacred characters 
were employed for sacred and mysterious subjects ; for in- 
scriptions in the temples, on the obelisks, and other monu- 
ments. ‘The hieroglyphic writing is well known to be sym- 
bolical; the pictures of objects are by it made to represent 
words or ideas ; but as it appears probable that in many in- 
stances the same idea is expressed by different objects, and 
different ideas by the same object, the true meaning being 
gathered from the connexion of these objects, this writin 
would be difficult to decypher even if we understood the 
ancient Egyptian tongue. The enchorial characters have 
by some of the learned been thought to be alphabetical, like 
the modern languages of Europe; but a more close exami- 
nation shows that they are in many instances the same as 
the hieroglyphics, of course there is strong reason to be- 
lieve, that the enchorial letters are derived from and are 
probably a corruption of the hieroglyphics. We have 
therefore no more reason to expect to succeed in decypher- 
ing these than the others. 

The Rosetta stone, discovered by the French in Egypt, 
which fell into the hands of the English, and is now deposit- 
ed in the British Museum, contains a triple inscription; that 
is, an inscription in three different kinds of characters, hier- 
oglyphic, enchorial and greek. It has been ascertained, 
that these different inscriptions are intended to express the 


same ideas, of course they afford an opportunity of compar- 
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ing the two first with the last; and in this way the mean- 
ing of a considerable number of hieroglyphics has been 
satisfactorily made out. Among them are the names of 
deities, kings, animals, &c. A French author has gone 
so far as to give us an alphabet of Egyptian letters, both en- 
chorial and hieroglyphic. Although these discoveries are 
calculated to afford much gratification to the learned, it is 
not probable that they will unfold to us any profound 
views of the literature and science of Egypt, as well for 
reasons hinted at above, as because all its writings, so 
far as we can judge, are very limited in the nature of their 
subjects. 

The inscriptions on the cases of the Hospital mummy are 
altogether hieroglyphic.* They are placed in columns, to 
be read from above downward, and from right to left. 
No attempt has been made to decypher them, from the belief 
that with our present means this would be impracticable. 
But as the attention of the learned is very much excited by 
the discoveries already alluded to, and great efforts are now 
making to enlarge the bounds of the knowledge acquired, it 
is not improbable that before long, some part of these in- 
scriptions may be understood, and their meaning unfolded to 
the public. 

Inquiries have been made, whether this mummy had ori- 
ginally and natively the black colour it now possesses ; and 
this has led to the general question, what was the national 
colour and race of the ancient Egyptians? The question is 
not easily answered. ‘There are few points in which the 
authorities for opposite opinions are so strong and distinct. 
The writings of the Greek historians and poets are in sup- 
port of the opinion, that the Egyptians were negroes; while 
the paintings, the sculptures, the mummies, and their appen- 
dages, lead.to a very different conclusion. These discordant 
facts and authorities have caused a corresponding difference 
of opinions among modern writers; some of whom appear 
convinced that this nation were genuine negroes, and others 
consider the facts abundantly sufficient to prove that they 
had no alliance to the sable race of Africans. 

At the head of the authorities in support of the opinion 
that the Egyptians were negroes, is to be placed the histo- 
rian Herodotus, whose famous passage relating to this point 


*] had supposed at first that some of them were enchorial ; but am now 
satisfied that this is not the fact. 
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is generally known. After describing the expeditions of 
Sesostris, he makes a question, whether, when on his return, 
he left a part of his army on the river Phasis, at the eastern 
border of the Black sea, and settled a colony, from whom 
the Colchians were derived. For, says he, the Colchians 
appear to be Egyptians, and after mentioning some other 
reasons for his belief, he says it had occurred to him that 
this opinion was well founded, because the Colchians are of 
a “black colour and wooly haired.” edayxgoes etoe xa 
oviorgexes, Of course it would follow that the Egyptians 
were of a black colour and woolly haired; and in another 
instance he alludes to the blackness of their complexion. 

In the learned work, entitled “ Researches into the 
Physical History of Man,” by Dr Prichard, the Greek au- 
thorities are collected in support of this hypothesis. From 
him it appears that, besides what has been cited from 
Herodotus, there are two passages in A’schylus, one in Pin- 
dar, and one in Lucian, which speak of the Egyptians as 
black coloured. The passage in Lucian does not, however, 
appear to go so far as he thinks; it is the description of a 
young Egyptian ;—“ besides being black, he had thick lips 
and was too slender in the legs, and that his hair and the 
curls bushed up behind, marked him to be of servile rank.” 
We should infer that if these appearances marked him to be 
of servile rank, the better class of Egyptians had not these 
marks, which were considered to be distinguishing traits of 
a “servile rank.” Then the better sort of Egyptians were 
not black, but there were among them persons of this colour 
who lived in the capacity of slaves. Such seems to me to 
be the meaning of the passage; but I leave to others to de- 
termine whether this be the most correct construction. 

Independently of Lucian the authorities mentioned above 
seem to lead us irresistibly to the conclusion that the Egyp- 
tians were of the negro race; especially when it is noticed 
that there is not a single ancient author to favour a different 
hypothesis. This conclusion we should therefore adopt, 
were there not, on the other side, evidences of a different 
character, derived from monuments, temples, statues, sculp- 
tures, paintings, and the Egyptians themselves, as represent- 
ed by their mummies. 

In the publications of Winckelman, Denon, and others, 
especially in the great French work, “ Description de 
’Egypte,” there are many hundreds of Egyptian figures of 
persons in every rank of life. Scarcely any of them bear 
the features of the African race. The great sphinx near 


i 


) 
} 

1 
oat 
sre 
an 


Mg ey 
. ory toes a ws 
ee ea eae ee eee eee Pee ee eee es ee ee 








284 Dr Warren’s Account of Embalming. 


the pyramids is a remarkable exception ; it is described by 
Denon and some others, as having the African character ; 

but the head of the grand and majestic statue of Memnon 
has not the slightest mixture of the negro; and may serve 
as a contrast to the former. The other figures with a few 
exceptions, which will be noticed, are all European; the 
capitals of columns, the statues about the temples, the 
figures 1 in the tombs, both those in fresco and bas relief, are 
of the same character. What is perhaps more remarkable, 
because more distinct, that the painted figures of Egyptians 
are of a red colour and not black. This alone would be a 
very strong reason for believing that the red colour and not 
the black, predominated among the Eg gyptians. But we are 

more forcibly impressed by this, on noticing, in a few in- 
stances, individuals of a black colour. Such are seen among 
the captives of king Psammis, mentioned already ; those 
which J have noticed are generally represented ina state of 
inferiority or punishment. Once has his hands tied behind him 
to a post; others are seen decapitated ; but | have not noticed 
any blacks among the representatives of kings and heroes. 
The faces carved on the coffins of our mummy are red. We 
conclude that these blacks were either captives or slaves. 

The most convincing description of facts must be derived 
from the mummies themselves. The characteristic marks 
of the head of the negro are well known and discriminated : 
the prominent jaws, low forehead, and compressed temples, 
are among the peculiarities of this race, not to be mistaken. 
Some writer has said that we ought not to expect to see the 
most strongly marked characters of the negro in the Egyp- 
tian, but rather a sort of transition head, intermediate to 
the European and African races. These would be singular 
negroes, with a red complexion and a form of head like the 
whites. 

On examining the head of our mummy we found the jaws 
not prominent like the negroe’s; the forehead not slanting 
and the breadth across the temples sufficiently ample. The 
remains of the hair are not woolly but strait, ‘and of a yel- 
low colour. A mummy at Roxbury, in the vicinity of Bos- 
ton, belonging to Ward Nicholas Boylston, Esq. has a fine 
conformation of head. This was purchased by the pos- 
sessor in Egypt and sent to England, where being opened at 
the custom house, it was so much exposed as to injure the 
covering, and the flesh has in a great measure decayed from 
the bones. The forehead is elevated and large, the jaws 
filled with fine teeth, not prominent, and the head altogether 
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of the European or Caucasian form. The two Egyptian 
skulls, represented by the a Blumenbach in the 
Decades Craniorum, are also Kuropean*. The heads of 
the mummies in the “ Description de Egypte” are drawn 
off nearly full size and with great distinctness. ‘The com- 
plexion of these mummies is olive, the hair of the female is 
long, flowing, and handsomely arranged ; that of the male is 
very much in the style of the hair of Roman heads; and 
the whole character of the head and face is more Roman 
than African. ‘The most general and decisive facts are those 
stated by the celebrated Cuvier. “I have examined in Pa- 
ris and in the various collections of Europe more than fifty 
heads of mummies, and not one among them presented the 
characters of the negro or the hottentot.” We have there- 
fore no difficulty in concluding that this celebrated people 
were not negroes, that the configuration of their heads was 
European, and their skin of a red colour, like that of the 
Hindoos. The few instances of black figure and formation 
are the representations of slaves or prisoners, brought to 
Egypt, as at the present day from the interior of Africa. 
The modern population of Egypt consists principally, it is 
well known, of Arabs, Turks, and of the swarthy Copts, the 
supposed descendants of the ancient Egyptians, with a small 
number of black slaves. 

The antiquity of this mummy may be a subject of curious 
speculation, but we are not to expect to arrive at any very 
precise conclusions in regard to it, till the characters on 


the sarcophagi have been decyphered. In the beginning of 


this paper it has appeared that the operation of embalming 
was performed at a very early period of Egyptian history, 
earlier, than the era of the construction of the pyramids, 
and there can be no question it was continued until the 
conquest of Egypt by Cambyses. From the foundation of 
the monarchy by Menes or Misraim the son of Ham to the 
time of this conquest is about eighteen hundred years. The 
practice of embalming was perfectly established when Joseph 





* Blumenbach made a singular discovery in regard to the incisor teeth 
of some mummies. He says that the crown of their teeth instead of 
being sharp is thick like a truncated cone; and that the crowns of the 
canine teeth are like those of the grinders. Such forms, if it is pre- 
tended they are original, are contrary to all example and analogy. The 
incisor teeth of some of the natives of the South Sea Islands are filed 
so as to be pointed ; and in many heads of those people, as well as in the 
aboriginals of our own country, the incisors, being worn down by long 
use, present the appearance described by Blumenbach. 
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was in Egypt, in the year of the world 2262, that is six hun- 
dred years after the foundation of the monarchy ; and it is 
fair to suppose, that it might have been in use three hundred 
years, that is, halfthe term from the first king to that time. In 
this way we shall get the number of about fifteen hundred 
years, as the term of the existence of this practice down to 
the Persian conquest. Some modern authors have believed 
that at that time a change was made in the national customs, 
that the use of embalming, and even the worship of their gods 
were totally abolished. ‘The last opinion is evidently not well 
founded, since not only the Greeks adopted the Egyptian 
deities before and after the conquest by Alexander; but the 
Romans, it is well known, took a large number of Egyptian 
gods into their mythology, and some of them were treated 
with distinguished favour. Whether as much can be said 
of the preservation of the dead appears to me very doubt- 
ful. Winckelman is strongly inclined to the affirmative 
opinion, and quotes not only Herodotus, but Diodorus Sicu- 
lus and Lucian, in support of his hypothesis. The two for- 
mer, in speaking on this subject, employ the present time, 
as if the custom were actually existing; but it may be no- 
ticed that this form of expression is frequently used by them 
in the relation of customs which must have ceased to exist ; 
as for example in the part of Diodorus, immediately pre- 
ceding the passage where he describes the operation of em- 
balming ; he speaks of the Egyptians as actually paying di- 
vine honours to their kings, when in fact it is probable there 
were no kings existing in Egypt at the time he was there. 
For he was in that country, as well as we can judge, in the 
ume of Julius Cesar or of Augustus; before whom Egypt 
had been repeatedly in the possession of the Romans, and 
it does not appear that the shadows of kings set up by 
this people still existed; or if they did, it is not probable 
they were treated “as partakers of the divine nature, the 
sources of the greatest benefits*.” Winckelman also cites 
a passage from St Athanasius to this effect, that “in Egypt 
they had the practice of enveloping the bodies of pious men 
in bandages, and especially the martyrs, and of keeping 
them in their houses, as the Egyptians had done.” It ap- 
pears quite as probable, that the custom alluded to is rather 
that which was practised by the Jews and the early Christians, 
of simply swathing the bodies in bandages; otherwise we 






* V. D. Siculus, p. 101. Ed. Wesselingii. 








Description of Mr Perkins’s New Steam-Engine. 287 


should have had a more frequent and distinct mention of so 
remarkable a practice in the works of the fathers of the 
church. On the whole, it seems probable, that the use of 
embalming was in a great measure broken up by the Per- 
sian power, at the period of the conquest, although it might 
have been occasionally employed to a much later day. 

The paintings and inscriptions on the sarcophagi of the 
mummy ees to the Hospital, with all their accompa- 
niment of bandages, sycamore wood, and sacred beetles, are 
in the purest Egyptian style ; and although their fine condi- 
tion prevents us from referring it to the earliest times, it 
was probably embalmed before the Persian conquest, or 
between this period and that of the acquisition of Egypt by 
the Macedonians. 

In adverting to the different topics, which have seemed to 
be connected with the original subject of inquiry, I have 
been led into details not at first contemplated. The re- 
mains of ancient Egypt are like the ruins of another world, 
and excite the most profound interest as well from their an- 
tiquity as their unparallelled magnificence and sublimity. 
All that relates to a people who could erect such works, 
and with science so inadequate as we suppose them to have 
possessed, is wonderful: yet scarcely more so than that 
the very individual artificers should be brought down in 
person to the present age. If we could for a short time 
bring back the spirit which once animated, and, according to 
the Egyptian doctrine, still inhabits these bodies, what won- 
ders would be revealed; but unless such a miracle were to 
happen, we, and the generations that follow us, will be com- 
pelled to look to a different state of existence to unfold the 
arts, the sciences, the history, and the religion of this mys- 
terious nation. 


| 


Arr. XXXI11.—Description of Mr. Perkins’s New Steam-En- 
gine, and of the application of his Invention to Engines of the 
Old Construction. (Edin. Phil. Jour.] 


We have already communicated to our readers in the two 
last Numbers of this Journal, all the authentic information 
which we could obtain respecting Mr Perkins’s new Steam- 
Engine; and we have used the utmost diligence to obtain 
such farther information as may, in some measure, gratify 
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that curiosity which these imperfect notices have excited. 
There never has been in our day an invention which has 
created such a sensation in the scientific and in the manu- 
facturing world. The steam-engine of Mr Watt had been so 
long considered as the greatest triumph of art and science, 
that it was deemed a sort of heresy to regard it as capable of 
improvement; and, notwithstanding all that has been done 
by Mr Woolff, and other eminent engineers, the undoubted 
merit of their engines has scarcely yet been admitted by the 
public. Under such circumstances, Mr Perkins’s claims 
were likely to meet with various kinds of opposition. —In- 
stead of hailing it as an invention which was to do honour to 
the age in which we live, and to add a new and powerful 
arm to British industry, imperfect experiments and confined 
views were urged against the principle of its construction, 
the jealousies of rival traders were arrayed against it, imagi- 
nary apprehensions of danger were excited, and short-sighted 
politicians sounded the alarm, that such an invention would 
precipitate our country from its lofty preeminence among 
the manufacturing nations of the world. 

Most of these grounds of opposition have been now remov- 
ed by direct experiment. Mr Perkins’s engine is actually at 
work. Its operations have been witnessed, and minutely ex- 
amined by engineers and philosophers of all kinds ; and the 
most unreasonable sceptics have been compelled to acknow- 
ledge the justness of its principles, as well as the energy of 
its operations. The active and inventive mind of Mr Per- 
kins, however, did not remain satisfied with this experiment. 
He has discovered a method, which we consider equal in 
value to his new engine, by which he can convey the bene- 
fit of his original principle to steam-engines of the old con- 
struction; and this has been recently succeeded, we are told, 
by a most extraordinary discovery, that the same heat may 
be made to perform its part more than once, in the active 
operations of the engine. 

In order to convey to our reader some idea of these great 
inventions, we have obtained a drawing, made by M. Mont- 
golfier jun., and given in Plate III. which, though it does not 
represent the actual machine, yet contains such a view of its 
parts as Is necessary for understanding its principle. 

The generator, which supplies the place of the boiler in 
ordinary steam-engines, is a cylinder ABCD, made of gun- 
metal, which is more tenacious, and less liable to oxidation, 
than any other. The metal is about three inches thick; 
and the vessel, containing eight gallons of water, is closed at 
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both ends, with the exception of the five openings for tubes, 
shewn in the figure. The generator is placed vertically in a 
cylindrical furnace EF’, whose chimney is G, the heat being 
sustained by a pair of bellows H, wrought by the engine, 
and conveying its blast in the direction Ik to F. A heat of 
from 400° to 450° of Fahrenheit is thus applied to the gene- 
rator, which is entirely filled with water. The valves in 
the tubes m, n, which are steel cylinders working in hollow 
steel pipes, are loaded, the one with 37, and the other with 
35 atmospheres ; so that none of them can rise till the heat 
creates a force greater than the least of these weights. 

Let us now suppose, that, by means of the compressing 
pump L, whose handle M is wrought by the engine, water 
is forced into the generator; this opens the valve above n, 
loaded with 35 atmospheres, and instantly a portion of the 
heated and compressed water flashes out inthe form of steam 
of high elasticity, and of a temperature of 420°; and com- 


municating by the steam-pipe 2, 2, 2, with the valve-box V,/ 


it enters the cylinder PP, lying horizontally, and gives mo- 
tion to its piston PQ, which performs 200 strokes in a mi- 
nute, and drives a crank R, which gives a rotatory motion 
to a fly-wheel, as seen in the figure*. When the eduction- 
valve is opened, the steam, after having produced its stroke, 
is carried by the eduction-pipe 3, 3, 3, into the condenser 
STXV, where it is condensed into water at a temperature of 
about 320°, and under a pressure of 5 atmospheres; from 
thence, by the pipe 6, 6, 6, itis drawn into the pump L, 
whence it is forced along the pipe 4, 4, 4, to the generator, 
thus performing a complete circuit. 

The forcing-pump acts with a pressure exceeding 35 at- 
mospheres ; consequently, when the water received in it 
from the condenser is urged into the generator, it must expel 
a portion equal to itself in volume: this portion, as above 
described, flashes instantly into highly elastic steam. The 
forcing-pump, too, is so contrived as to act with a steady 
force, and, consequently, the expelled water must be driven 
from the generator in a steady current, and thus steam of a 
constant elasticity is supplied to produce the power. 

Some philosophers are of opinion, that the heat of the 
portion of water which escapes, is of itself sufficient to main- 


* The parallel motion represented at PQ, is not the correct one used by 
Mr Perkins. The piston-rod is connected bya flexible joint, with a sort 
of carriage with four wheels at each end, and working in a strong hori- 
zontal box of steel. 
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tain the steam at that high degree of heat and elasticity with 
which it reaches the piston; and, consequently, that this en- 
gine is nothing more than a High Pressure Engine. Other 
persons, however, have supposed, and we confess we are 
among that number, that the portion of water which escapes, 
must necessarily carry off a quantity of heat from the ad- 
joining stratum (the temperature of which may be thus re- 
duced below the freezing point). But it is more likely, that, 
in virtue of some new law of the transmission of heat under 
the combined conditions of elevated temperature and high 
pressure, while the water, also, is forced to remain in con- 
tact with the red hot generator, the whole water in the 
boiler may be laid under requisition to furnish the discharged 
fluid with its necessary supply of caloric. 

It is almost unnecessary to state, that the motion of the 
engine is produced by the difference in elasticity between 
the steam pressing on one side of the piston and that press- 
ing on the other. In the first case, the steam recently pro- 
duced, acts with a force, say of 500 lb. on the square inch, 
while that on the weak side, or that communicating with 
the condenser, acts with only 70, the difference, or 430 Ib., 
being the true power gained. 

When there is a surplus of water in the generator, occa- 
sioned either by working the forcing pump too violently, or 
by too vehement a heat, the water will escape by the tube m 
with a valve above, loaded with 37 atmospheres, and will 
pass by the pipe 5, 5, 5, into the condenser STXV. 

In order to explain the ingenious manner in which the pipe 
4, 4, 4, supplies the generator with water, we must observe 
that this pipe communicates with the pump L, which is 
wrought by the engine. This pump draws the water by the 
pipe 6, 6, 6, from the condenser STXV, and returns it by 
the pipe 4, 4, 4; that is to say, when the handle M is drawn 
up, the water rushes into the cylinder of the forcing pump. 
through a valve in the pipe 6, 6, 6, opening into that cylin- 
der: This valve, of course, instantly closes when the down- 
ward stroke of the pump is made, and the water now escapes 
through a valve opening outwards, along 4, 4, 4; thus eflec- 
tually cutting off all direct or uninterrupted communication 
between the generator and the condenser. In order to keep 
the water in the condenser at a pressure of five atmospheres. 
the blast of the bellows H goes round the condenser STXV ; 
but, when it is not sufficient for this purpose, cold water is 
introduced from the reservoir Z, by means of the pipe 7, 7, 7. 
loaded with five atmospheres. 
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From the high elasticity of the steam employed in this 
engine, it has been supposed to be very liable to explosion. 
This, however, is a vulgar error. Since there is no reservoir 
of steam exposing a large surface to its expansive force, as 
in the common high pressure engines, the steam being gene- 
rated only in sufficient quantity to produce each succeeding 
stroke of the piston, the ordinary source of danger is en- 
tirely removed. But, in order to take away all apprehen- 
sions on that subject, the induction pipe 2, 2, 2, in which the 
steam is actually generated, is made so strong as to sustain 
an internal force of four thousand pounds on the square inch, 
which is eight times more powerful than the actual pressure, 
viz. 500 pounds on the square inch, with which the engine 
works. ‘This enormous superabundance of strength is still 
farther secured by means of the safety-pipe 8, 8, 8, pro- 
vided with a thin copper “ safety-bulb” a b, which is made 
so as to burst at a pressure of 10CO0 pounds on the square 
inch. In order to satisfy his friends on this very important 
point, Mr Perkins has repeatedly urged the power of the 
steam to such a degree as to burst the copper bulb in their 
presence. This tube merely rends, or is torn asunder like 
a piece of paper, and occasions no injury either to the spec- 
tators, or to the apparatus ; so that we have no hesitation in 
considering this engine, notwithstanding its tremendous ener- 
gies, much more safe in its operations than even the common 
low pressure engine. 

The safety tube 8, 8, 8, communicates also with the indi- 
cator c d, having a dial-plate c e, and an index e f, which, 
by means of a suitable contrivance at 2, v, indicates the 
pressure or number of atmospheres with which the engine 
is working. 

The cylinder and piston PPQ, have been separated from 
the rest of the engine, for the sake of distinctness. Their 
proper position, however, will be understood by supposing 
the four lines 9,9; 9,9 to coincide. 

The engine which we have now described, is at present 
performing actual work in Mr Perkins’s manufactory. It is 
calculated as equal to a ten-horse power, though the cylin- 
der is no more than 2 inches in diameter, and 18 inches long, 
with a stroke of only 12 inches. Although the space oc- 
cupied by the engine is not greater than 6 fect by 8, yet 
Mr Perkins considers that the apparatus (with the exception 
of the working cylinder PP, and piston PQ,) is perfectly 
sufficient for a 30-horse engine. When the sa 3k performs 
full work, it consumes only two bushels of coal in the day. 
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On the application of Mr Perkins’s principle to Steam-Engimes 
of the old Construction. 


Great as the invention is which we have now described, 
yet we are disposed to think that the application of the prin- 
ciple to old steam-engines is not less important*. When we 
consider the enormous capital which is at present embodied 
in Great Britain in the substantial form of steam-engines, and 
the admirable elegance and skill with which these noble ma- 
chines impel and regulate the vast population of wheels and 
pinions over which they reign, we feel as if some vast inno- 
vation were proposed upon our established usages, by the 
introduction of Mr Perkins’s engine. The very idea that 
these potentates of the mechanical world should be displaced 
from their thrones; that their strongholds should be dis- 
mantled; their palaces demolished, and their whole affairs 
placed under a more economical management, is somewhat 
startling to those who dread change, and admire institutions 
that both work and wear well. Mr Perkins, however, has 
saved them from such a degradation. He has allowed them 
to retain all their honours and privileges, and proposes only 
to invigorate them with fresh influence and power. 

In this new system, the old engines, with their boilers, are 
retained unaltered. ‘The furnaces alone are removed. Mr 
Perkins constructs a generator consisting of three horizontal 
tubes of gun-metal, connected together, filled with water, and 
supplied with water from a forcing-pump, as in his own en- 
gine. This generator is exposed to heat in an analogous 
manner, so that, by means of a loaded valve, which opens 
and shuts, the red hot fluid may be constrained till forced 
out of the generator into the water in the boilers of Bolton 
and Watt. By this means, as much low pressure steam of 
four pounds on the square inch may be generated by one 
bushel of coals, as could be produced in the old engine by 
nine bushels. This most important result, was obtained by 
actual experiment. 


Since these great improvements have been effected, Mr 
Perkins has made a discovery that seems, in its practical 


= This invention appears to have been fully established by direct expe- 
riment, whereas the new engine, with all its great promise, is still only 
undergoing trial. 
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importance, to surpass them all. He now entirely dis- 
penses with the use of the condenser, and works the engine 
against the atmosphere alone; and by methods with which 
we are not acquainted, and which indeed it would not be 
prudent for him to disclose at present, he is enabled to arrest 
the heat after it has performed its mechamcal functions, and ac- 
tually pump it back to the generator, to unite with a fresh por- 
tion of water, and renew its useful labours. In an operation 
like this, a considerable portion of the heat must still be 
lost, but the wonder is that any should be saved; and we 
venture to say, that the most sanguine speculator on the om- 
nipotence of the steam-engine, never dared even to imagine 
the possibility of such an invention. 

We are well aware, that, in announcing this discovery, 
we are exposing ourselves to the criticisms of those whose 
belief is naturally limited by their own experience ; but it 
is satisfactory to know, that Captain Basil Hall, (whose ac- 
count of Mr Perkins’s discoveries and inventions, as deliver- 
ed before the Royal Society of Edinburgh, gave such uni- 
versal satisfaction) has been entrusted with Mr Perkins’s 
discovery, and that he speaks confidently of the soundness 
of its principles, as well as the practicability of its appli- 
cation*. 

We cannot quit this subject, without congratulating the 
country on the brilliant prospects with which these inven- 
tions promise to invest all our national concerns. At any 
period of the history of British industry, they must have ex- 
cited the highest expectations ; but, originating as they have 
done, when our commerce, our manufactures, and our agri- 
culture, the three stars of our national prosperity, have just 
passed the lowest point of their orbit, and quitted, we trust 
for long, the scene of their disturbing forces, we cannot but 
hail them with the liveliest enthusiasm, and regard them as 
contributing, to ensure the preeminence of our industry, to 
augment the wealth and resources of the nation, and, by 
giving employment to idle hands, and direction to idle minds, 
to secure the integrity and the permanence of our national 
institutionst. 





* After the 10th June, Mr Perkins, whose address is Perkins and Com- 
pany, 41, Water Lane, Fleet Street, is ready to take orders for his New 
Engines, and his apparatus for producing low pressure steam for working 
the ordinary engines. The price, we believe, of the new engine, is only 
half that of Bolton and Watt’s, with one-ihird of the savings of fuel for a 
period of years, which we have not heard stated. 

t It.is due to the truth and candour of philosophical history, to mention, 
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Remarks on the Preceding Account. 
(By the Editors of the Boston Journal.) 


No account of the late celebrated invention of Mr Perkins, 
written by that gentleman himself, having yet reached us, 
we have extracted the above from the Edinburgh Journal 
although it has been already reprinted in several of the news- 
papers. It will be perceived that the engine here described, 
differs from the common condensing or low pressure engine, 
in being calculated for steam of great elastic force, and from 
the common high pressure engine, in being furnished with a 
condensing apparatus. Another essential characteristic of 
this machine is, that the generator or boiler 1s used full of 
water and the steam formed in the induction pipe, which, in 
this view, may be considered as part of the cavity of the 
cylinder; whereas, in al] other engines the steam is formed 
in the boiler itself, a space being left for that purpose imme- 
diately above the water. 

There is a peculiarity in the condensation of the steam, well 
worthy of notice. It will be remembered, that the condenser 
of the common engine is a vessel in which a vacuum is 
constantly maintained ; the steam which passes into it being 
condensed by cold water, and the atmospheric air which is 
extricated from the water by boiling and passes over with 
the steam, being drawn out from the condenser by an air 
pump worked by the engine. In the condenser of Mr Per- 
kins’s engine, it seems no vacuum is formed, but, on the con- 
trary, it is filled with steam, or perhaps air, and with water 
of the temperature of 320°, and therefore capable of forming 
steam of at least 70 lb. per inch elastic force. On opening 
the communication between the cylinder and the condenser 
after each stroke of the engine, so much of the steam in the 
cylinder, which it will be remembered has an elastic force 
greatly exceeding 70 lb. per inch, rushes into the condenser 
as is sufficient to reduce the force of the remaining quantity 
to 70 lb. per inch; and this also is driven into the condenser 
by the returning piston. This new supply of steam to the 
condenser is there either deposited, in the form of water, or 
causes the deposition of a volume equal to itself of the steam 


that Mr Perkins is not our countryman; but the age of jealousy against 
America has happily gone past, and we hail, with sincere pleasure, any 
circumstance which contributes to the scientific renown of our great de- 
ecendants, and companions in freedom and intelligence. 
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already in the condenser. ‘This follows from the fact* that 
the density of steam bears a relation to its elastic force ; con- 
quently, an increase of density beyond that answering to the 
elasticity supported by the temperature of the condenser, must 
be followed by such deposition. This form of apparatus and 
mode of working, frees the engine from the air pump and its 
appendages, as all the permanently elastic fluid derived from 
the boiling water can escape by the valve in the pipe 7, 
through which it must be driven whenever, by accumulating, 
its elastic force exceeds 5 atmospheres; and the water formed 
by the condensation of the steam is again returned to the 
generator by the forcing pump. 

There is to us, something so inexplicable in the formation 
of the steam in the cylinder or induction pipe, that were the 
evidence of the actual performance of the engine less full and 
clear, we should doubt whether it would take place in the 
manner stated. A small portion of cold water being driven 
into the generator, forces an equal portion of the heated and 
compressed water contained in that vessel to pass the valve 
above n, where it flashes into steam. ‘The fact that a great 
quantity of heat is required by water to enable it to pass from 
the liquid to the vaporous form, is familiar to every one. 
Whence then, in the present case, can this caloric for the 
supply of latent heat be derived ? It seems to us, that the 
only possible way in which it can be supplied, is indeed from 
“the operation of some new law,” as stated in the preceding 
account, by which “the whole water in the boiler is laid un- 
der requisition.” Yet there are mechanical obstacles in this 
case to the operation of such a law, if it exists, which would 
seem insuperable ; for the valves above mand n are loaded, 
the first with 37 and the second with 35 atmospheres. Now, 
water being injected into the generator, the valve above n is 
raised by the heated water which is displaced by the injec- 
tion. Let us suppose the first atom of this water which 
passes the valve n, to be instantly formed into steam hav- 
ing an elastic force of but 3 atmospheres. This steam 
acting against the loaded piston in one direction, reacts upon 
the upper side of the valve with its whole force. ‘The load 
of the valve at n is now 38 atmospheres, whereas that at m 
is but 37. We should now suppose that the valve at n would 
Close and the remainder of the water to be ejected, would 
pass through m. Could we even suppose a sufficient quan- 





* See Robison’s Mechanical Philosophy, Art. Steam Engine. 
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tity of water for the formation of a full cylinder of steam, 
were to pass the valve n before any portion of it assumed the 
vaporous form, we have another and equal difficulty: as in 
this case, on the formation of the first inch of steam, the 
valve being closed by the expansion of this steam, as in the 
preceding instance, the communication between the water 
above the valve, not formed into steam, and that in the gene- 
rator, is interrupted, and the required heat can only be trans- 
mitted slowly, as it must be conducted through the substance 
of the valve. 

It is worthy of remark, that no loaded valve or mercurial 
gauge is represented in the drawing, by which the force of 
the steam in the induction pipe or under the piston can be 
ascertained. For the valves above m and n, and the index e 
J, show merely the force with which the injecting pump is 
worked, and cannot indicate at all,the elastic force of the 
steam as it is formed, and it will be perceived, by reference 
to the plate, that the valves m orn, may be raised, or the 
safety bulb a 6, rent, simply by the injection of cold water. 
Some apparatus to determine the actual force of the steam 
formed, would have been the more Satisfactory, as no preced- 
ing experiments, of which we have been able to find any no- 
tice, have assigned a force of 500 lb. per inch area to steam 
of 420° Fah., the temperature which the steam in this engine 
is said to possess*. Direct experiments to ascertain the im- 
— fact of the elastic force of steam, have not. we be- 
lieve, been made at temperatures higher than 320°; and al- 
though the law by which the force is increased as the tem- 
perature is elevated, has not been expressed in any formula 
so accurately as to deserve perfect confidence when carried 
far beyond the limits of experiment, yet a mere inspection of 
the numbers representing the forces of different tempera- 
tures, as found by experiment, show such a relation between 
them that it appears easy to assign, without any great error, 
the force for a temperature a little beyond those at which 
experiments have been made. 

Of the several formulas which we have seen, that of Mr 
Creighton, of Sohot, gives the most rapid increase of elastic 
force as the temperature ascends. Thus the elastic force 





* Mr Evans, indeed, assigns it evena higher force. But his conclusions 
are founded on the presumption that the force of steam increases in a geo- 
metrical progression, its temperature being increased in arithmetical. 
This, considering Fahrenheit’s scale as measuring equal increments of 
heat, is manifestly contradicted by all experiments. 

+ Tilloch’s Magazine, vol. 53, p. 266. 











Mr Perkins’s Steam Engine. 297 


for 300°, will be found from Mr Creighton’s formula equal to 
a column of mercury 142 inches high. Dr Ure*, whose 
experiments, compared with others, gave remarkably high 
forces, found the force for the same temperature 139 inches, 
and Mr P. Taylort found it but 133 inches. 

We find, however, that even Mr Creighton’s rule gives 
steam of 420°, an elastic force equal to only 723 inches of 
mercury, or 361 lb. nearly, oneach squareinch. The same 
rule determines the force of steam of 320°, to be 192 inches 
or 96 lb. per inch area. This exceeds that assigned for 
the same temperature in the preceding account. If these 
numbers truly represent the forces at the stated tempera- 
tures of the steam on the opposite sides of the piston of Mr 
Perkins’s engine, the actual force of the stroke would be 
265 lb. on each inch of the piston, instead of 430 lb. as 
stated in the Edinburgh Journalf. 

We had supposed, heretofore, that whatever advantages 
were to be derived from this invention, they would in some 
way or other be referable to “ high steam ;” but this, it ap- 
pears from the second part of the account, is not true in fact. 
For, from this, the corner stone of the edifice is in the mode 
of forming the steam, or rather, in the circumstances under 
which the water is placed when heating, and it seems that 
heat may be transmitted much more perfectly to water in 
vessels full of that fluid, than it can be when the vessels are 
partly filled with steam. The difference being as nine to 
one in favour of the former condition. This important dis- 
covery is applicable to other purposes than the steam-engine, 
and we perceive that Mr Perkins has already taken a patent 
founded, we presume, upon it for heating rooms. 

The only circumstance in which water in the common 
engine boiler, can differ from the same fluid in close tubes, 
to which Mr Perkins proposes to apply the fire, appears to 
be this: the steam formed at the bottom of the common 
boiler, is constantly rising through the water to the space 





* Dict. of Chem. art. Caloric. 

t Tilloch’s Magazine, vol. 60, p. 453. 

t Biot Traité de Physique tome 1, p. 531, states the force for 130° Cen- 
tegrade, equal to 266° Fah. at '75 inches. Creighton’s formula, for the same 
temperature, gives 82 inches. Biot thought his method unworthy of con- 
fidence at temperatures higher than 130 cent. and it is right to notice his 
observation ; that such formulas are never any thing more than approxima- 
tions. By Dr Ure’s method of calculating, the elastic force for 420° Fah. 
amounts to no more than 361 inches: about half the amount given from 
Mr Creighton. 

38 
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assigned it in the upper part of the vessel; whereas in close 
tubes full of water, no steam being formed, very little inter- 
nal action takes place. These two conditions appear to be 
precisely those of water when boiling, and of water merely 
heating, at a temperature below the boiling point. Thus 
the advantages of Mr Perkins’s method seem to depend on 
this: that water placed over a fire without being suffered to 
boil, will receive more heat in a given time, than it can 
receive when in a state of ebullition. Now according to 
one of the experiments of Dr Black*, a heat which raised 
water from 50° to the boiling point, in 4 minutes, caused 
it all to boil off by being continued 20 minutes longer ; 
and from the experiments of Mr Wattf four parts of steam, 
of the temperature of 212° will raise at least 20 parts of 
water, from 50°, to the boiling point. If we connect these 
experiments together, we find that the water receives heat 
from a given fire with the same rapidity before it begins to 
boil, and while boiling. For in Dr Black’s experiment, say 
an ounce of water, not in a boiling state, was heated 162? in 
4 minutes, it then began to boil, when according to Mr 
Watt, the steam formed in each succeeding 4 minutes, con- 
tained heat enough to raise the temperature of another 
ounce of water, 162°. We should think it difficult to re- 
concile the facts apparently established by these experi- 
ments, with that of any great saving of fuel from the use of 
the tubes of Mr Perkins. Yet, from the confident manner 
in which it is asserted, that such saving has been proved, 
we certainly are not permitted to doubt itt. ¢ 


§ 


+ 
i 
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General Katelliqeucc. 


New Work on Crystallography.—We have just received a 
copy of Mr Brooke’s new work, entitled, “ A Familiar Intro- 





7 * Black’s Lectures, vol. 1, p. 151. 
+ Thomson’s Chemistry, vol. 1, p. 101, and Black’s Lectures, vol. 1, 
. 166. 

. + The deposition of salts, which, forming a crust on the surface of the 
common boiler, prevent the free transmission of heat, would not probably 
take place in the tubes of Mr Perkins. This however does not appear to 
have been considered as of any striking advantage, not being mentione 
in the account. 
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duction to Crystallography, including an explanation of the 
principle and use of the goniometer. With an Appendix, 
containing the mathematical relations of crystals ; rules for 
drawing their figures; and an alphabetical arrangement of 
minerals, their synonymes, and primary forms. Illustrated 
by nearly 400 engravings on wood. By Henry James 
Brooke, F. R. S. &c.” ‘This work is peculiarly adapted to 
the use of students in mineralogy, and will be found exceed- 
ingly valuable. The first part is devoted to the definitions 
of the terms employed in the description of crystals, which 
are given in a peculiarly distinct and intelligible manner, 
and are amply illustrated by diagrams. ‘The principle 
upon which the reflective goniometer of Dr Wollaston is 
constructed, and the application of this elegant instrument 
are so fully and clearly explained, that the opinion of its 
use being attended with difficulty is wholly removed. In 
rendering the first part of his work quite elementary, Mr 
Brooke has enabled the young mineralogist, even if unac- 
quainted with the rudiments of geometry, to make very con- 
siderable advances in the science of crystallography. ‘Those 
who are not in the habit of mathematical investigations, and 
who cannot avail themselves of the theory of decrements in 
tracing the relation between the secondary and primary 
forms of crystals, will derive great assistance from the “ ta- 
bles of modifications of the primary forms” in the eleventh 
section. These will enable them to compare all the classes 
of simple secondary forms with each other, and with their 


respective primary forms, and will present a general view of 


all the known classes of the primary. 

The 14th section contains a full explanation of the sym- 
bols used in the description of the secondary forms of crys- 
tals, and of the method of applying them. 

In the Appendix Mr Brooke has given an outline of the 
method of applying the theory of decrements to determine 
the relations between the secondary and primary forms, 
and of calculating the laws of decrement. In these calcu- 
tions he has substituted spherical for plane trigonometry.— 
[J. W. W.] 

Phillips’s Mineralogy.x—We learn with pleasure that the 
third edition of Mr Phillips’s work on mineralogy is to be 
republished in this country with an appendix, by Mr J. 
Griscom, containing the localities of American minerals. 
Mineralogists throughout the country will, we trust, forward 
to Mr Griscom, as requested in his circular letter, early no- 
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tices of new localities. The work of Mr Phillips is a com- 
panion to that of Mr Brooke.-—{J. W. W.] 

Composiiion for sheathing the bottoms of vessels, roofing the 
tops of houses, §c.—A patent has been obtained in England 
for a metallic composition to be formed into plates, appli- 
cable to the covering of ships’ bottoms, and the roofing of 
houses, or any places subject to the action of sea-water, the 
air, or of the weather generally. ‘These plates are com- 
posed of tin, lead, and zinc. A certain quantity of lead is 
to be first melted, to which twice that quantity of tin is to 
be added; this composition is cast into small fat of any 
convenient size, and the lumps are added to three times the 
quantity of zinc melted in a distinct vessel. The mixture is 
cast into cakes about eight inches broad, ten inches long, 
and three-quarters of an inch thick. These cakes are after- 
wards to be rolled or hammered out into plates—{See Lond. 
Journ. No. 30.] 

Method of obtaining Iron from Slags and Cinders.—A patent 
has been taken out in England for a mode of extracting pure 
metal from the slags or refuse of iron produced by its ordi- 
nary working. The process consists in reducing the slag to 
small pieces, and then mixing it with certain quantities of 
fluate of lime ; the proportions must depend upon the quality 
of the slag, but about five or six parts of the lime will gen- 
erally answer. The mixture is to be moistened with water, 
in order to bring the parts into more immediate contact. It 
is then to be treated in the usual manner, and the fusion con- 
tinued or repeated according to the purity of the slag. 
The iron obtained is said to be of excellent quality. 

Matric of the Diamond.—Mr Heuland, in a letter to the 
Geological Society of London has described two speci- 
mens, the first of which is a conglomerate of oxide of iron, 
with small. waterworn quartz pebbles, containing a diamond. 
This, which is termed in South America Cascalhao, Mr 
Teuland considers of alluvial origin. The other specimen, 
from Pereira in Brazil, is a very small brilliant dodecahe- 
dral diamond, surrounded by skorodite or cupreous arse- 
niate of iron, in a gangue or matrix of massive oxide of 
iron (Werner’s brown-iron-stone.) ‘This oxide of iron forms 
veins or beds, 25 feet deep, resting on chlorite slate, in the 
mountains near Pereira. ‘That it is the true matrix of at 
least the Brazilian diamond, appears confirmed by the lo- 
cality where diamonds have not before been discovered, 
by its being accompanied by the arseniate of copper, and 
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by the difference of this oxide of iron from that in the Cas- 
calhao, which is neither earthy, granular, or in water-worn 
particles.—[ Philos. Mag. ] 

Wernerian Society—At a late meeting of the Wernerian 
Natural History Society of Edinburgh, Professor Jameson 
read an account of a remarkable thunder storm in Scot- 
land, in the course of which all surrounding objects as- 
sumed the colour of copper. He also laid before the society 
the skeleton and stuffed skin of the Dugong of Singapour, 
an animal allied to the porpoise, and which, when it raises 
its head and upper extremities, containing protuberant 
mamme, above the water, may probably have given rise 
to the fable of the Indian mermaid.—{ Ed. Philos. Jour.]} 

Discovery of a New Alphabet.—The Gazette of Bombay 
contains an account of the late discovery of an alphabet in 


the east, which gives a key to the ancient inscriptions found 
in the caverns of India, and consecrated in the religion of 
India, such as those of Elephanta, Keneri, &c. It may be 
hoped also by this means to learn their signification, their 
dates, their usage, and origin.—{ Rev. Ency. No. 50, p. 397.] 

Land Slip.}—On the 28th of August, about three o’clock 
in the afternoon, the inhabitants of the village Hayotte, in 
the parish of Champlain (L. C.) were alarmed by the fol- 
lowing extraordinary occurrence: A tract of land containing 
asuperficies of 207 arpents (166 acres) was suddenly moved 
from a distance of 5 or 6 arpents (about 360 yards) from the 
water’s edge, and precipitated into the river Champlain, 
overwhelming in its progress barns, houses, trees, and what- 
ever else lay in its course. The earth thus removed dam- 
med up the river for a distance of 26 arpents. ‘The effect 
Was instantaneous, and accompanied by an appalling sound ; 
a dense vapour, as of pitch and sulphur filled the atmos- 
phere, oppressing those who witnessed this awful con- 
vulsion almost to suffocation. A man who was on the 
ground at the time, was removed with it to a considerable 
distance, and buried up to the neck; he was extricated 
from his perilous situation without sustaining any serious 
Injury. —[ Quebec Gazette. ] 

Plants from Rio Janeiro—The Botanic Garden, at Cam- 
bridge, has*been enriched with a valuable donation. from 
George Brown, Esq. of Beverly, consisting of three large 
boxes of plants obtained by him from the Royal gardens at 
Rio Janeiro, among which are the Artocarpus or bread 
lruit; the Cinnamon ; the Camphor-tree ; the Clove ; the Black 
Pepper ; Crinunus, a new yam from Angola; a seedless va- 
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riety of the Orange ; the Lime-tree ; several species of Epi- 
dendrum and ‘Tillandsia; together with several bulbs, not 
yet known. 

Mr Brown has also presented a very extensive and in- 
teresting collection of seeds, and has offered to obtain for 
the garden any Brazilian seeds which may be requested, 

Sordawalite-—M. G. Nordenskiold, Esq. has given the name 
Sordawalite to a mineral from Finland. It has a greenish 
or greyish black colour, and is somewhat like coal in ap- 
pearance. It resembles the black garnet of Lapland, and 
was regarded as massive melanite. - 

It is as hard as glass, with a conchoidal fracture, and 
vitreous lustre inclining to semi-metallic. It is opaque and 
brittle. Spec. grav. 2.530. 

On long exposure to the atmosphere it becomes reddish. 
Occurs in primitive country. 

Is partly soluble in muriatic acid. 

It is composed of 





Silica - - - - 49.40 
Alumina - io. 13.80 
Peroxide of iron - - 18.17 
Magnesia - - : 10.67 
Phosphoric Acid - - 2.68 
Water - - - 4.38 

99.10 


Achmitee—Berzelius has given the name Achmite (from 
aye, @ pont) to a new and very remarkable substance from 
IXgen, in the south of Norway. It is found crystallized in 
nodules of quartz, disposed in granite, and the crystals ap- 
pear to radiate from the granite, into the quariz. External- 
ly it has a dark brown colour, inclining to red, and in the 
fracture greenish-black. It is feebly translucent, and scratch- 
es glass. Its specific gravity is 3.24. Its form is a rhon- 
boidal prism, with truncated edges and very acute summits. 

[t melts before the blowpipe into a black globule. 

According to the analysis of Berzelius, it contains 


Silica - - - - 55.25 
Oxide of Iron - - - - 31.20 
Oxide of Manganese~ - - 1.08 
Lime - - - - » az 
Soda - - - - - 10.40 






98.65 
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(Continued from p. 204.) 


Art. XXXIV.—Remarks on the Increase of the Population of 
the United States, and Territories of North America, with 
Original Tables, deduced from the American Population Re- 
turns, to tllustrate the various Rates of Increase in the White 
Population and Slaves, and also the comparative degrees in 
which Agriculture, Commerce, and Manufactures prevail. 
By Georce Harvey, Esq. Member of the Astronomical 
Society, &c. Communicated by the Author. [Edin. 
Phil. Jour. ] 


Slave Population. 


Every lover of humanity necessarily feels an interest in 
the condition of that class of our fellow men who are doomed 
to spend the long range of a miserable existence in a state 
of slavery. ‘The heart sympathises with their misfortunes, 
and we eagerly embrace every opportunity, which is likely 
to throw even but a feeble and uncertain light on their un- 
happy condition. The returns of the slaves contained in 
the American Population Tables, are probably the only 
sources from which any satisfactory information can be 
drawn, to illustrate this very important subject. 

It has been already remarked, that in the enumerations of 
the American people, prior to the census of 1820, the slaves 
were thrown into one mass, without any distinction as to their 
sexes, and much less any divisions relating to their ages. In 
the census of 1820, however, these very important particu- 
lars were attended to; the males being separated from the 
females, and each sex divided into the four classes alluded 
to at the commencement of the paper. It was observed also, 
at the same time, as a circumstance much to be regretted, 
that the ages of the slaves do not entirely correspond with 
the classes into which the free males and females were di- 
vided; and that, therefore, many interesting comparisons 
which might otherwise have been made, with the white part 
of the population, could not, under the present circumstances, 
be instituted. It would have been interesting, for example, 
to have been enabled to compare the slave population under 
ten years of age, with the free white population of the same 
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class, and by this means to have considered, how far the 
general circumstances of the younger classes of slaves at all 
assimilate to the state of the free American population of 
corresponding ages ; whether slavery exerts any influence of 
a very baneful nature on the young; and whether the free- 
dom of the parent does not contribute, in a very powerful 
degree, to cherish a healthy and vigorous offspring. Some 
idea of the nature of this influence may be drawn from a 
Table which will speedily follow. Two classes, however, 
of the slave population, admit of a direct comparison with 
the free population ; that is, those of twenty-six and under 
forty-five, and of forty-five and upwards. If, indeed, we 
regard the aggregate of the classes below the former of 
these, in each case, as a single class, another comparison 
may be made, with each sex, below the age of twenty- 
SIX. 

If we take the total amount of each class of the free white 
population, in all the provinces, in 1820, it appears, that, for 
every 100 free white males of 26 and under 45, there were 
354 under 26 vears of age, and 65 of 45 and upwards; but 
that for every 100 male slaves of 26 and under 45, there 
were 334 under 26 years of age, and only 47 of 45 years 
and upwards. So also. for every 100 free females of 26 and 
under 45, there were 362 under 26, but only 63 of 45 years 
and upwards; and for every 100 female slaves of 26 and 
under 45, there were 345 under 26 years of age, and 46 of 
45 years and upwards. These interesting resulis will be 
more clearly perceived in the following Table: 


| Of 45, 
CLASS OFPERSONS. ~, -andun- | and 
der 45. upwards. 


Males, Free, - | 100 
Males, Slaves, - | < , 160 


Females, Free, - | ' 400 
Females, Slaves. | 100 


These numerical results clearly prove the baneful effects of 
hard labour and coercion on the unfortunate slaves; and is 
most manifest in the class of 45-and upwards, the represen- 
tative numbers for the male and female slaves being so very 
much below the corresponding numbers for the free popula- 
tion. If we admit, however, for a moment, that the relation 
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of the representative numbers of the male and female slaves, 


to the corresponding numbers of the free white population, 
_ be such as the laws of nature allow ; and that slavery exerts 
no improper influence on the condition of man, then ought 
the representative numbers belonging to the classes under 
26, and of 45 and upwards, in the free persons and slaves, to 
bear some analogy to each other. ‘This, unfortunately for 
the interests of humanity, is not the case; for if we take the 
males of the classes here alluded to,. we shall find, that if the 
slaves of 45 and upwards bore the same relation to the free 
males of that age, as the slaves under 26 do to the free males 
of the same class ; then, instead of there being only 47 for 
the representative number of the oldest class of slaves, there 
should have been 61; and if a similar comparison be made 
for the females, we shall find, that, instead of the represen- 
tative number for the oldest class being 45, it should have 
been 60. Hence it appears there is a deficiency of no less 
than 14 persons of each sex, in relation to the assumed num- 
ber for the class of 26 and under 45, occasioned, it may be 
fairly said, by the hard labour, and the many miseries necessa- 
rily attendant on slavery. This is a point of view, however, 
much too favourable, for, considering the subject, no other 
reason can be assigned, why the representative numbers for 
the slaves under 26 are also below the corresponding num- 
bers for the free persons, but that the effects of slavery have 
made them so. ‘There cannot be so essential a difference in 
the natural constitutions of the slaves and free persons, as to 
create so decided a change among the representative num- 
bers as the Table presents. The diversities must be the re- 
sult of the circumstances of each. 

It is most remarkable, however, that a kind of analogy 
should run through the several representative numbers of 
the same class. For example, if we take the class under 26, 
we shall find the female slaves nearly a fourth proportional 
to the free males, the male slaves, and the free females ; for 
354 : 334:: 362 : 342, agreeing within three persons of the 
representative number for the female slaves. The same 
principle will also be found to agree still more closely with 
the last class; for 65 : 47: : 63: 46 nearly. Now, the pro- 
portionality of these numbers proves, that whatever may be 
the nature of the causes which operate on the slave popula- 
tion, their influence on both the sexes must be very nearly 
the same. But are those causes favourable to the happiness 
and well-being of the slaves? Are they such as to leave 
them no room to regret their condition, when they contrast 
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it with the situation of the free population which surrounds 
them? These are questions most interesting to the philan- 
thropist, and to the satisfactory solution of which, every 
friend of humanity is desirous of lending his aid, however 
feeble and weak it may be. It would indeed communicate 
a pleasure of no ordinary kind, if it could be satisfactorily 
proved, that the causes so operating are not such as are hos- 
tile to human happiness, to the well-being and moral im- 
provement of this unfortunate people. But the reverse is 
much to be feared. 

The male slaves under 14 years of age, in each individual 
State and territory, exceed the females of the same age in 
number; and if we take the average of the whole slave po- 
pulation, the relation will be found to be about that of 106 
to 100. But for the other classes, the preponderance will 
be found, in some of the States. on the side of the males, 
and in others on that of the females. Taking, however, the 
aggregate amount of each class, for all the States, the males 
will be found to exceed the females for all ages; though in 
the class from 14 to 26 they approach-exceedingly near to 
an equality. The results of these comparisons may be ar- 
ranged in a Table, and which will at once exhibit the rela- 
tion between the males and females of each class : 


| Proportional | Proportional 
number of number of 
Males. Females. 


AGES. 


Under fourteen, - - 106 | 100 
Fourteen, and under twenty-six, | 100 100 
Twenty-six, and under forty-five, 107 100 
Forty-five and upwards, - 110 100 


| 
| 
' 
| 


It therefore appears, that, in the transition from the first 
class to the second, of the slave population, the ratio of ma- 
jority which at first existed, becomes gradually converted into 
one of equality ; but that, from this latter class to the final 
one, the ratio again augments, and attains its maximum dur- 
ing the decline and close of life. 
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The results which the above Table affords, are so very 
different from those which have been obtained ‘from the re- 
turns of the free coloured persons, that no apology may be 
necessary for somewhat interrupting the order of the essay, 
by introducing them in this place : 


Proportional | Proportional 
number of number of 
Males. Females. 


Under fourteen, - - 104 
Fourteen, and under twenty-six, 
Twenty-six, and under forty-five, 
Forty-five and upwards, - 





How opposite must have been the causes which contri- 
buted to produce the first numerical columns of the preced- 
ing Tables! ‘They are most unquestionably of a highly 
interesting nature, and deserving, in a particular degree, the 
attention of the philosopher. One principle may be clearly 
deduced from them, that the condition of the female is much 
improved by the blessings of freedom; but how far the re- 
presentative numbers for the males may be safely compared 
with each other, considering the probability there is, that 
this class of the slave population is continually receiving 
ougmentations of an irregular kind, through the various 
channels which unfortunately exist for the supply of slaves, 
is a subject worthy of much consideration. From whatever 
causes, however, the diflerences among the representative 
numbers may arise, their remarkable disparity renders it 
a question of peculiar interest, and worthy of a distinct ex- 
amination. 

lor the purpose of estimating the rates according to which 
the slaves have either increased or decreased, in the several 
States and territories, the following Table has been computed 
from the respective population returns : 


* 
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Rates of In- | Rates of In- | Rates of Ip. 
crease or De- | crease or De- | crease or De. 
crease from crease from | crease from 
1790 to. 1800. | 1800 to 1810. | 1810 to 1820, 


States & TERRITORIES. 





Es [ Maine, 
= | New Hampshire, — 94.9 
® } Massachusetts, 

. , Rhode Island, — 00 | — 16:4 —>- 3 

<= | Connecticut, — 65.6 — 67.4 — 68.7 

o 7 
z, | Vermont, 

a { New-York, — 34 | — 37.3 — 32.8 
7 New Jersey, + 8.7 | — 14.5 — 30.4 
Hj } Pennsylvania, — 54.3 — 114.6 — 73.5 
» ) Delaware, | — 44.4 — 7.3 4+ 7.9 
= | Ohio, | 
= Indiana, | |} — 19.8 

. (Maryland + 5.4 | + 2.7 | — 3.8 
3S | Virginia, i + 12 | + 136 | + 83 
s | North Carolina, | + 32.5 + 26.7 | + 21.5 
® | South Carolina, + 36.5 + 34.4 | + 28.2 
= ) Georgia, | + 138.2 + 76.2 | + 42.2 
= | Louisiana, . + 2193.7 
Es Tennessee, + 227.8 | + 79.9 
wm | Kentucky, | —- 224.6 + 99.7 | + 57.3 

ess | | | + 20.8 

3 | Mississippi, | | + 389.8 | + 92.0 
‘= | Illinois, | + 445.8 
& 4 Missouri. 

‘E | Michigan, | | | 
‘a Arkansas, | | 
Columbia, | | + 360.3 | + 18.2 
The entire Slave popu- | 
a. | + 82 | + 332 | + 99.1 


With reference to the above Table, it may be observed, 
that, in the districts of Maine and Massachusetts, no slaves 
have been recorded in any of the returns; and it may hence 
be presumed that these districts have been always free from 
this class of persons. In the census of 1820, the following 
States, in addition to those last mentioned, were found with- 
out slaves, viz. New Hampshire, Vermont, Ohio, and the ter- 
ritory of Michigan; their numbers having rapidly decreased 
from one census to the other, so as In the last enumeration to 
have disappeared altogether. In New Hampshire, for ex- 
ample, the decrement from 1790 to 1800 was 94.9 per cent; 
and this diminution having been probably continued with 
sull greater rapidity, during the succeeding periods, the 
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whole slave population had vanished before the enumera- 
tion of 18103; nor were any traces of their existence to be 
found in 1820. In Rhode Island, the decrements will be 
perceived to be rapid and continuous, during the whole pe- 
riod embraced by the Table ; and, in the last census, the 
slaves were found to amount only to 45 in number, and these 
will most probably disappear before the next census of the 
people. 

In Connecticut, the decrements have been increasing 
through each period, leaving, in 1820, only 97 slaves. In 
Vermont, in the year 1790, only 16 slaves were to be found, 
but not one in the succeeding census. In the State of New- 
York, the slaves, in 1790, amounted to above 21,000. In 
the succeeding ten years they received a feeble decrement 
of 3.4 per cent; but, in the following period, it amounted to 
37.3 per cent; and in the decade jrom 1810 to 1820, the 
rate of decrease was continued at the rate of 32.8 per cent; 
leaving, at the end of the period last mentioned, only 10,088 
slaves ; so that the time may not be far distant, when the 
inhabitants of this large and populous province will have to 
boast that every native of its soil is free. 

In the first of the periods included in this Table, New Jer- 
sey received an increment of 8.7 per cent to its slaves; but, 
in the succeeding period, a decrement of a greater magnitude 
was found; and, during the last period, ‘this decrease be- 
came still greater, am jounting to 30.4 per cent, leaving only 
7557 slaves at the last census. {n Pennsylvania, the slaves 

rave declined very considerably since 1790, having dimi- 
nished, in the first interval, 54.3 per cent; in the second, 
114.6 per cent; and, in the third, 73.5 per cent; so that 


the slaves which. in 1790. amounted to nearly 4000, were. 


reduced, in 1820, to a little more than 200. Delaware, on 
the contrary, W hich had reccived considerable decrements 
in the first and second periods, in the last received a small 
increment ; its slave population, according to the last census, 
exceeding | 4500. Maryland also, which, during the first 
and second periods, had received increments respectively 
proportional to 5.4 and.2.7, in the last period experienced a 
decrement of 3.8 per cent. But any Increment, however 
small it may be, w hen operating on a considerable slave po- 
pulation, like that contained in Maryland, must be viewed 
with concern. In 1790 the slaves amounted to above 
103,000, and these, by the increments they received in the 
succeeding decades, were increased, in 1810, to more than 
111,000; ‘but the decrements experienced in the last period 
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reduced them to about 107,000. In Virginia, also, with 
slaves amounting, in 1790, to nearly 293,000, we cannot but 
contemplate with pain so large an increment as 18.2 per 
cent, in the first period, 13.5 per cent, in the second, and 
8.3 in the third; and though these increments form a de- 
scending series, still operating, as they do, on so large a po- 
pulation, the effects must be very considerabie; and hence 
we find, that, in 1820, the slaves amounted to above 425,000, 
making an increase, in thirty years, of 132,000. Should 
these increments, during succeeding years, still diminish, we 
may hope to see the slave population of Virginia reduced to 
a stationary state ; or, what would be still more pleasing to 
contemplate prospectively, such a series of decrements, as 
would speedily lead to a total removal of this unfortunate 
order of men. ‘The two Carolinas also have received incre- 
ments during each period, but of a decreasing kind. In the 
northern province of this name, the increments were respec- 
tively as 32.5, 26.7, and 21.5, during the three periods indi- 
cated in the table; and, in South Carolina, as 36.5, 34.4, 
and 28.2; these increments, augmenting the slave popula- 
tion of the former province, in thirty years, from 100,000 to 
169,000 nearly ; and, in the latter, from 107,000 to 250,000 
nearly. Georgia, in 1790, had a slave population of above 
29,000 ; during the succeeding ten years it received an in- 
crement of 138.2 per cent: and, in the period from 13800 to 
1810, another increment of 76.2 per cent; and, in the last 
decade, a still farther increase of 42.2 per cent. The con- 
sequence of these rapid increments has been, to increase the 
slave population from a little more than 29,000, to nearly 
150,000, during the space of thirty years. But the most 
considerable increment in the whole of the States and terri- 
tories, is that which the province of Louisiana received in 
the period from 1810 to 1820, amounting to 2193.7 per cent. 
This immense rate of increase in the slave population, very 
much exceeds the ‘increment of the whole population, and 
proves that the slaves have increased in a much more rapid 
ratio than the other branches of the population. This has 
arisen most probably from the circumstance, that the free 
settlers, who may have migrated to this territory, carried 
with them numerous slaves. The number of slaves, in 
1810, amounted only to 3011; whereas, in 1820, they had 
increased to 69,064. During the same interval, the free 
branches of the population increased from 17,834 to 56,715. 
In the year 1810, the slaves were to the free population as 
23 to 138: but in 1820, they were as 23 to 28 ;—a change 
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most melancholy for the friends of humanity to contemplate, 
and most striking, when contrasted with the results obtained 
from other territories. From Indiana, for example, where 
in 1810 there were 103 free persons for every slave, and in 
the last census no less than 773; the slaves having decreased 
19.8 per cent, and the free branches of the population in- 
creased 505 per cent. The state of Tennessee, also, re- 
ceived a large increment to its slave population, amounting 
to 227.8 per cent, in the decade from 1800 to 1810; and, 
in the succeeding period, another increment of 79.9 ;—the 
two increments having increased the slaves from 13,584, 
their number in 1800, to 80,107, their amount in 1820. In 
Kentucky, in the year 1790, the slaves amounted to 12,430; 
but an increment of 224.6 per cent received during the first 
decade; another increment of 99.7 per cent during the 
second; and of 57.3 in the third period, augmented the 
slaves, from the number before mentioned, to 126,732, their 
amount in 1820. Only two enumerations of Alabama have 
taken place, viz. in 1810 and 1820; and, from a comparison 
of these, 1t appears, that the slaves increased during the ten 
years at the rate of 20.8 per cent. At the last enumeration 
they amounted to nearly 42,000. In the period from 1800 
to 1810, the territory of Mississippi received an increment 
of 389.8 per cent; and this was succeeded by another of 
92 per cent; the two increments having augmented the 
slaves from 3,489 to 32,814, their amount in 1820. In IIli- 
nois, the increment during the period from 1810 to 1820 
amounted to 445.8 per cent; but this large rate of increase 
fortunately operated only on a small population. The slaves, 
however, increased more rapidly than the free persons ; for, 
in 1810, the slaves were to the free persons as 1 to 72; but, 
in 1820, as 1 to 59. Jn 1820 the slaves in the territory of 
Missouri amounted to 9,722; but as this was the first enu- 
meration, no rate of increase can be assigned. ‘The same 
remark applies also to Arkansas, the slaves in that territory 
amounting, in 1820, to 1617 persons. In Columbia, the in- 
crement from 1800 to 1810 was great, amounting to 360.3 
per cent; but which was most strikingly reduced in the 
next decade to 18.2 per cent. In 1820 the slaves amounted 
to 6,377. 

On reviewing the changes which the numerical results: of 
the slave population have undergone, during the periods em- 
braced by the foregoing Table, some of them are perceived 
to be distinguished by increments, and others by decre- 
ments ; and it therefore may not be uninteresting to inquire 
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in what way these opposite results are connected with the 
four great divisions into which the American States have 
been latterly divided. The Northern States, it will be per- 
ceived, are either altogether without slaves, or the changes 
which their numbers have undergone, during the thirty 
years ending in 1820, have been all of a decreasing kind ; 
the whole of their numerical rates falling under the class of 
decrements. The same remark will also apply to the middle 
States, with the single exception of a small increment to the 
State of New Jersey, in the first period; and of a nearly simi- 
lar-increment to Delaware, in the last. But in the Southern 
States, the changes have been all of an increasing kind, ex- 
cepting a small decrement received by Maryland in the last 
decade ; and hence, with this single exception, all the mu- 
merical results fall under the class of increments. And it is 
to be regretted that these increments should have operated 
on by far the largest poriion of the slave population in the 
United States ; and that, therefore, as a necessary conse- 
quence, the increase of the slaves must have been very con- 
siderable. The changes also in the slave population of the 
territorial governments are of the same kind as those in the 
Southern States. 

It hence appears that the numerical changes which the 
slaves have undergone are of two opposite kinds; and that, 
therefore, the United States and territories may be properly 
separated into two great divisions.—the DECREMENTS being con- 
fined to tie Northern and Middle States. and the iNCREMENTS io 
the Southern States, and territorial governments. In 1820, the 
slaves in the former States amounted to 22.697, and the free 
white population to 5,138,303; so that for every slave there 
were 226 free persons. But in the same year, the slaves in 
the Southern States and territorial governments amounted to 
1,508.747 persons, and the free white population to 2,955,987, 
scarcely affording for every slave two free persons. ‘The phi- 
Janthropist can scarcely contemplate a more melancholy 
contrast than this. [It would be uncandid perhaps to say. 
that, in contrasting the Northern and Middle States with the 
southern provinces and territorial governments, that the de- 
grees in which humanity, and the graces of Christian charity. 
prevail, bear any proper relation to the striking results which 
this comparison affords ;—still, it exhibits a humiliating pic- 
ture of the latter provinces. when we contemplate, that, out 
of every three persons, in their vast population, one of them is a 
slave ; and this in a country also, which, as far as its white 
population is concerned, has good reason to boast of its liber- 
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ty, and of all the substantial blessings which arise from the 
utmost limits of religious and political freedom. In some of 
these States, indeed, as the succeeding ‘Table will more par- 
ticularly display, the slaves will be found to bear a still 
higher relation to the white population than that above al- 
luded to. In Virginia, in South Carolina, in Georgia, and 
in Mississippi, among every twelve persons seven of them 
will be slaves; and yet the soil of these provinces affords 
an easier support to their inhabitants, than the stubborn 
lands of Pennsylvania. In the latter State, the ground re- 
quires deep and repeated ploughing to render it fruitful ; 
but in the former provinces, merely “ scratching” it once or 
twice affords tolerable crops*. 

It would be interesting, also, if we possessed the requisite 
materials, to attempt a moral estimate of the habits and 
characters of the inhabitants of these two great divisions of 
the American States. That there is room for supposing 
some difference to exist, may be inferred from a remark 
made by Dr Rush, in the paper just quoted, viz. “ that our 
State (Pennsylvania), is the great outport of the United 
Statés for Europeans; and that, after performing the office 
of a sieve, by detaining all those people who possess the stamina 
of industry and virtue, it allows a passage to the rest to those 
States which are accommodated to their habits of indolence and 
vice.” The States particularly mentioned by Dr Rush, are 
Virginia, North and South Carolina, and Georgia. Whether, 
however, the character which he attributed to them in 1786, 
be not too strongly marked for the present period, and 
whether the white inhabitants of those States may not have 
improved in their moral habits, in common with the age, Is 
a question worthy of the most deliberate consideration. 
Sull, in the most favourable point of view in which the sub- 
ject can be contemplated, there is much reason to fear that 
the solid attributes of virtue cannot be very powerfully de- 
veloped in a being, who is surrounded on all sides by slaves, 
and who can draw no other impression from their low and 
unhappy condition, but such as have a tendency to debase 
the mind. No associations can arise from the contempla- 
tion of a social system of this kind, if social it may be called, 
at all calculated to exalt the human character, to develope 





* See account of the progress of population, agriculture, manners, and 
government, in Pennsylvania, by Benjamin Rush, M.D., vol. iii. p. 183, of 
the Manchester Transactions. 
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the pure feelings of humanity, and unfold all the better at- 
tributes of our nature. The time, however, may comc, when 
the American Government will feel disposed to give a prac- 
tical proof of its love of liberty, by extending the blessings 
of freedom to her slave population. And, in the mean time, 
much may be done in all the States, but particularly in the 
southern and territorial governments, to check, by every hu- 
mane and laudable means, their farther i increase ; to soften 
and improve the condition of those who remain; and, by 
freeing their minds gradually from the degrading fetters of 
ignorance, as well as their bodies from the dominion of the 
chain and the w hip, to prepare them for all the blessings of 
a final emancipation, and to which, as moral and intelligent 
beings, they are equally entitled with themselves. 

It may not, however, be uninteresting, to pursue this 
branch of the subject a little farther, and to trace, in a more 
particular manner, the numerical relations existing between 
the slaves and the free population, in all the States. For 
this purpose, the following Table has been calculated, and 
which, by assuming unity as the representative number for 
the slaves in each State, exhibits, in'its proper columns, the 
free persons proportional to it. Jt may be necessary to ob- 
serve, that when the character co occurs in the Table, it is 
intended to express, that no slaves existed in the State or 
the territory at the time of the enumeration ;—and that when 
the symbol * occurs, no enumeration was taken, either of 
slaves or free persons. 














Population of the United States. 317 
Free Free Free Free 
SraTES AND T'ERRI- Persons | Persons | Persons | Persons 
TORIES. in in in in 
1790. 1800. 1810. 1820. 
vu (Maine, - - oO co oO co 
= | New Hampshire, 897 | 22981 co oO 
7 | Massachusetts, oO co oe) oe) 
+ ) Rhode Island, 72 181 711 1851 
r Connecticut, 85 263 | 844 2836 
7 | Vermont, - | 5345 oe) | oe) oe) 
i (New York, - | | 15 27 63 135 
= | New Jersey, - 15 16 22 36 
7 | Pennsylvania, 115 352 1016 A972 
eo ) Delaware, - | 6 9 | 16 15 
= |Ohio, - - 9 oe) oe) ee) 
S Indiana, - | 2 | ° 41 | 102 774 
_ i} © 
fm 3 ay - | & | 2.1 2.3 | 2.4 2.8 
# | Virginia, - |VH¢| 16 15 | 1.5 1.5 
= | North Carolina, 172i) 29 | £2 | me 
#2 | South Carolina, | O;!| 1.3 1.4 | 1.1 0.9 
E ) Georgia, - | | 18 7. } \ bee I Oe 
= Louisiana, - | . * | 6 i 34 
= | Tennessee, - | ° 7 5 | 4.3 
x | Kentucky, - | Fs 4.5 4 gg 
| 
( Alabama, - | | ° a 2 2.0 
a: | Mississippi - | | | ” 1.5 14 | 1.3 
‘= | Illinois, - | | as a= | & 
= Missouri, - . . nil Cl 
< | Michigan, - | ° . 197 | @ 
< | Arkansas, - | | nf . "| @ 
| Columbia, - | | . 4 34 | 4 
—EEEEEEE——— EE 
The whole Population, | | 46 | 4.9 | 62 | 5S 


This Table brings into one point of view the relation which 
existed between the slaves and the free white persons in 
every State, and also with the aggregate population, at the 
periods indicated at the heads of the respective columns. 
In the Northern and Middle States, the numbers will be 
lound to increase in all the periods, excepting in the single 
ins tance of Delaware, in the year 1820; but, in the Southern 

tates and territories, they will be found, on the contrary, 
cenerally to decrease; confir ming the remark before made, 
that, i in the former provinces, the slaves have diminished,— 
but in the latter generally increased. Many facts of a very 
interesting nature may be drawn from this Table. It is cu- 
rious, for example, to observe, how, in some of the States, 
the representative numbers for the free population augment, 
and become, in succeeding periods, denoted by o ; ; proving 
the slaves to have vanished ;—and how, in other cases, that 


oN Oe eee 


: > 
_— » i—- + 


ee a TTD Pe 


oa —— a ' 
= -- 


ea _-* ~ >, * 
SS ee eee eee ee ee ee eee 


a 


ooo eg ee 
ee ee et me te S 


ages he pt 
SEE: 


: 
if 
| 
4 
. ? 





ee a in 
er sacle tet ns 


omer tetera, 
he an ce ne 


faa ptt in pe 





fit 
iil 
ty 
pai 
} 
| 
| 
: 


i 
4 


aim 


i 






































318 Mr Harvey on the Increase of the 


a close equality should exist, between the relations of the 
slaves to the free persons, at different periods ;—that, although 
the former may have been augmented by increments of a 
very irregular kind, the free population should still maintain 
an uniform relation tothem. ‘The most striking example of 
this nature, is in the State of Virginia, where the representa- 
tive numbers for the years 1800, 1810, and 1820, are each 
1.5; notwithstanding both the increments of the free popu- 
lation and the slaves, in the different periods, were of a very 
unequal kind. The irregularities, therefore, in the incre- 
ments of the slaves, must have been compensated by incre- 
ments of a corresponding kind, in the free white population. 
In other instances, the results present examples of numbers, 
forming arithmetical progressions. Kentucky and Mississippi 
present perfect cases of the kind, through the entire range of 


their numerical results, and North Carolina very nearly so; 


although the increments which their free white and slave 
populations received, during the corresponding periods, bear 


_no visible relations to them. . These singular relations, to- 


gether with the corresponding results of the whole popula- 
lion, are arranged in the following Table: 


; 
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S i) 
1800 > 4.5 199.9 224.6 = 
1810} 2) 4.0 | 839 | 99.7 | #) 14 | 35.6 | 389.8 
1820 | § | 35 38.8 | 573 Fs 











Nortu CAROLINA. ENTIRE POPULATION. 
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aa j - ' 
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1800 | = | 2.6 91.4 32.5 s | 4.9 35.1 28.2 
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1810 | 2} 2.3 | 16.2 26.7 |m) 5.1 | 36.1 83.2 
© ¥) 
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It is very pleasing to observe, with respect to the entire 
population, that the free persons have increased in a greater 
ratio than the slaves, through the whole of the period, since 
the first authorized census. ‘This conclusion may be inferred 
from one of the last columns of the preceding ‘Table, and as 
the fact is worthy of being particularly remembered, it may 
be more explicitly stated as follows : 


s ri the relation of the S a = 

“ka 1810. Slaves to the Free 10 to 51 
276k Pore 

In 1820, Sersoms, were as 10 to 53 


Many other interesting relations might possibly be deduced 
from the Tables relating to the slave population ; but it is 
time to hasten to the consideration of the facts which this 
survey of the American population has afforded, relative 
io the numbers devoted to agriculture, commerce, and man- 
ufactures*. 


* In Counsellor Cooper’s Letters on the Slave Trade, it is remarked, 
‘“ that the proportion of deaths among slaves has been determined, from a 
series of observations, to be about 1 in 20.” Adopting this, therefore, as 
the most probable datum to which we can at present refer, we may deter- 
mine from it what proportion of births is necessary, in order to produce the 
slave population, at the different periods referred to. For this purpose, 
let A denote the amount of the slave population, at any given period, A’ 
its amount at any succeeding time, and 7 the interval in years. Let also 


1 bs nelle 
— represent the rate of mortality, and — the annual ratio of births; then, 
m Tr 
trom the formula of population, 


m—T n 
A’ an N€ 4 ) : 
mr 
we may deduce, by the application of logarithms, 
m—2 log A’ — log A 
log ( + " ne 
mr n 


the latter number of which, being a known function, may be denoted by 
log O, hence, the preceding equation will become, 














M—T 
ws 4" = log O; 
mr 
and, hy passing from logarithms to numbers, there will arise, 
m—xr 
1+ a @: 
mr 


and which, by reduction, produces 
mv 





t= ‘ 
m(O—1)+1 


a general formula for the annual ratio of births. 
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On Agriculture, Commerce, and PAanufactures. 


The columns devoted to these occupations, in the census 
for 1820, enable us to make an estimate of the degrees in 
which they severally prevailed, in the different provinces of 
the United States ; and, if necessary, by reducing the popu- 
lation to the same radix, to compare them with similar em- 
ployments in other countries. Surveys of this nature, car- 
ried on at regular periods, and performed with accuracy and 
care, become in time the fruitful sources of much valuable 
information. By them the growth of agriculture may be 
traced, and the steps which mark its decline, either in the 
individual provinces of a state, or in the aggregate of a coun- 
try at large, may be readily and satisfactorily measured. 
So, also, the dawn of trade, and its gradual enlargement ;— 
the feeble beginnings of the arts, and their rapid progression, 
when quickened by the active springs of commercial enter- 
prise and speculation,—all have an influence on population ; 
and their proportional effects become manifest, by accurate 
periodical returns. In some divisions of a country, for ex- 
ample, agriculture may advance with rapidity, and make the 


From the actual enumerations of the slaves, we deduce the following 
results: 
1790 to 1800, 1.0254 
For the period from 1600 to 10,6 the value of O is ¢ 1.0291 
1810 to 1820, 1.0259, 
and which values of O, being substituted in the preceding formula, and 
also the value of m (20), there will arise the following valucs of x; viz. 


1 
13.3 
1790 to 1800, 13.3 ) affording for the 1 
From 4 1800 to 1810, the value of x is ¢ 12.6 + annual propor- [26 
1810 to 1820, 13.2, ) tion of births, “_ 
1 
is 
1 
The average of these ratios is —th. 
lu 
] 
If we admit, with Mr Cooper, that the fraction —th, is a proper repre- 
20 


sentative of the rate of mortality, we may be disposed to consider the an- 
nual proportion of births here deduced as too great; and that it affords the 
probability, that, in each of the periods above mentioned, considerable im- 
portations of slaves must have taken place. It would be possible, indeed, to 
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steps, by which commerce ascends, appear feeble and un- 
important. In other States, commerce and manufactures 
may exhibit strong proofs of maturity and vigour, but the 
arts connected with agriculture display every symptom of 
Janguor and decay. ‘These varied changes, with many other 
mutations of a smaller kind, may be satisfactorily estimated, 
when statistical surveys are well conducted, and all the ele- 
ments necessary for undertakings of the kind are faithfully 
and properly introduced. 

To estimate, in a satisfactory manner, the various degrees 
in which agriculture, commerce, and manufactures prevail, 
in the different provinces of the United States, the following 
Table has been computed, from the population returns for 
1820, by making the number of persons in each of the 
classes here alluded to, proportional to a population of 10,000 
persons ; and to render the comparison convenient, the nu- 
merical results have been arranged in descending series, 
with the name of each State opposite to its appropriate re- 
presentative number. 








introduce an element, corresponding tothe average annual import of slaves, 
into a formula combining the elements of birth and mortality, and hence to 
form something like an estimate of the annual number actually imported. 
To accomplish this, it may, in the first place, be remarked, that, whether 
the births exceed the deaths, or the contrary, the difference of the fractions 
which denote them, must always be some determinate function of the ac- 


1 ;, 
tual population, and hence may be denoted by + —_. If we also adopt y 
7 
for the average annual import of slaves, and w as the representative of 
l ' ; 
1 + —, the amount of the slave population, after n years, will furnish the 
T 
equation 
; 2 3 
NS YwHtyw FYWe ee eeees + yw 
2 8 n 
=—y (w+ w tWecrccecs UW ) 


yw (1) 
uw—1 
and from which we deduce 
y = A’ (w—1) 


b] 
(0-1 ) 
a general expression for the average annual import of slaves, in terms of 
their present number, and their average annual rates of births and deaths. 
-_ of these elements are such as a perfect table of statistics ought to 
urnish. 
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322 Mr Harvey on the Increase of the 


Proportion of Ten Thousand Persons chiefly em- 
ployed in 


AGRICULTURE, CoMMERCE, | MANUFACTURES. 





Indiana, . 4166 | Michigan, . 441 | Rhode Island, 733 
Louisiana, . 3516 | Louisiana, . 407 | Columbia, . 661 
South Carolina,3295 | Massachusetts, 254 | Massachusetts, 639 
Georgia, . 2967 | Columbia, . 155 | Connecticut, 637 
Mississippi, . 2920 | Maine, ° 144 | New Jersey, 574 
North Carolina, 2727 | Rhode Island, 140 | Pennsylvania, 574 
Virginia, . 2595 | Connecticut, . 130 | Maryland, . 458 
Arkansas, . 2531 | Maryland, . 117 | New York, 437 
Tennessee, 2415 | Missouri, . 75 | Louisiana, . 394 
Alabama, . 2396 | Delaware, . 73 | Delaware, . 388 
Kentucky, 2342 | Pennsylvania, 67 | Vermont, . 360 


Illinois, - 2245 | New York, . 66 | New Hampshire, 356 
Vermont, . 2161 | New Jersey, 66 | Ohio, ; 326 
NewHampshire,2145 | Georgia, ' 63 | Virginia, . 304 
Missouri, . 2140 | Arkansas, - 55 | Missouri, . 293 
Maryland, 1943 | South Carolina, 53 | Maine, - 256 
Ohio, . 1909 | New Hampshire, 44 | Michigan, . 220 
Maine, . 1844] Virginia, . 42 | Indiana, . 
Connecticut, 1835 | Illinois, . . 42] Kentucky, . 209 
Delaware, 1823 | North Carolina, 40 | Tennessee, . 186 
New York, 1804 | Mississippi, .  ° 39 | North Carolina, 185 
Michigan, . 1650 | Alabama, . 35 | Illinois, : 182 


Rhode Island, 1512 | Vermont, . 33 | South Carolina, 132 
New Jersey, 1470 | Kentucky, . 29] Arkansas, - 185 
Pennsylvania, 1342 | Indiana, ; 29 } Alabama, . 119 
Massachusetts, 1213 | Ohio, . . 25 | Georgia, - 104 
Columbia, . 258] Tennessee, . 21 | Mississippi, 86 





The whole po- The whole po- 
pulation, 2146 pulation, q 


The whole po- 
pulation, ws 


At the summit of the agricultural column will be found In- 
diana, and at the bottom of the same Columbia; because, in 
the former State, agriculture abounds in a maximum degree, 
in proportion to its population ; and in the latter, the least of 
the whole series. - In the first line also of the commercial 
column will be found Michigan, and in the last Tennessee ; 
and in the column for manufactures Rhode Island appears 
to enjoy their advantage the most, and Mississippi the least. 
The order in which the provinces are arranged, in confor- 
mity to the value of the representative numbers, although a 
little at variance with their geographical positions, will not 
only enable us to trace with ease the gradations in the in- 
fiuence of those arts, subservient to the existence and well- 
being of man, through all the different States, but likewise, 
if necessary, to ascertain the comparative relations and im- 
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portance of agriculture, commerce, and manufactures in each 
State ; and also, in the great mass of the provinces at large. 
If we wish, for example, to compare the condition of agri- 
culture in Kentucky with that of Maryland, we shall find, 
that they are to each other as 2342 to 1943; or that this 
necessary art prevails in the former State above the latter, 
in nearly the ratio of 23 to19. In like manner, if it be re- 
quired to compare the commerce of New York with that of 
New Jersey, we shall find, that because each is denoted by 
66, they are in a ratio of equality; that is, that in propor- 
tion to the respective population of these States, commerce 
prevails in the same degree. So, also, if we feel desirous of 
contrasting the degrees in which agriculture, commerce, and 
manufactures prevail in South Carolina, we shall find they 
are to each other as follows, viz. 


Agriculture, 3295 124 
Commerce, 53% or nearly as 2 
Manufactures, 132 5 


We further perceive, that ten of the representative num- 
bers of the agricultural column are greater than 2146, the 
number deduced from a comparison of the total agricultural 
population, to the whole population of the country ; and also 
that 8 of the numbers in the commercial column, and 10 in 
that devoted to manufactures, respectively exceed the num- 
bers 75 and 363, being those which exhibit the relation of 
the aggregate of each of these occupations, to the whole po- 
pulation. In like manner, we find, that the agriculture of 
New Hampshire, the commerce of Missouri, and the manu- 
factures of Vermont, approach, in the nearest degree, to the 
numbers here alluded to. By a farther inspection of the 
Table, it likewise appears, that agriculture exceeds com- 
merce in a maximum degree, in Indiana, and in a minimum 
degree, in the territory of Michigan; that it also exceeds 
manufactures in the greatest degree in Mississippi; but that 
in the district of Columbia, the representative number 
for agriculture will be found much inferior to that of ma- 
nufactures. 

The decided superiority of agriculture, in all the States, 
above their commerce and manufactures, gives room for ma- 
ny striking reflections, respecting the almost unbounded ca- 
pabilities of the country ;—of the influence which a plentiful 
supply of the means of subsistence must necessarily have,— 
in accelerating the population —in improving their political 
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condition, and giving a high tone to their moral character ; 
and, in conjunction with that active spirit, which will most 
probably stimulate their commerce and manufactures for 
a long succession of ages, must open to the inhabitants of 
the great northern division of the new world, treasures of a 
nobler kind than those afforded by the mines of Peru. 


Art. XXXV.—Narrative of a Descent in the Diving-Bell, 
Gc. gc. By Dr Louis Turopore Freperick CoLiapon 
of Geneva, Hon. Mem. R. I. A. M. W. S. &c.* Commu- 
nicated by the Author. [£din. Phil. Jour.] 


Amonest the numerous applications of the sciences to the 
purposes of the arts, one of the most remarkable, and at the 
same time one of the most important, is undoubtedly that 
which has carried to so high a degree of perfection the Div- 
ing-Bell, and by this means rendered it one of the most use- 
ful of machines, not only in the practice of submarine archi- 
tecture at great depths, but in mining or exploding the rocks 
which obstruct the entrance of harbours, or in obtaining from 
the bottom of the sea any valuable goods which may have 
been lost near the coast. 

Having heard when I was in Ireland in September 1820 
of the employment of this machine, which has been in use 
for several years past at Howth near Dublin, and of the 
sensations experienced by those who descend to the bottom 
of the sea, I was very desirous to ascertain in person the ac- 
curacy of the facts which had been stated to me. It was 
not long before an excellent opportunity presented itself. 
Having obtained from my friend Mr Bald a letter of intro- 
duction to Mr Souter, engineer at Howth Harbour, I left 
Dublin for Howth on the 8th of September 1820, with a 
friend, intending to go down in the diving-bell. The weather 
was very fine; the wind, however, rather high, and the sea 
rough. We got into a boat at eleven o’clock in the morning. 
and in a few minutes came alongside a vessel to which the 


* Read before the Royal Society of Edinburgh, April 30, 1821. 
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diving-beil is attached. The workmen were then at the 
bottom of the water, employed in clearing the entrance of 
the harbour. 

The bell in which we were to descend may be thus de- 
scribed. It was a kind of oblong iron chest, cast in one sin- 
gle piece, open below, 6 feet long, 4 broad, and 5 high: it 
weighed four tons; it was three inches thick at bottom, and 
half that thickness at top. It was cast in London, and, in- 
cluding the necessary apparatus and the air-pump, cost 
about £200. The bell being a great deal heavier than the 
water which it displaces, descends by its own weight. ‘The 
upper part is pierced with eight or ten holes, in which are 
fixed the same number of convex glasses, very thick, which 
transmit the light. The glasses or lenses are fixed in the 
top of the bell, by means of a copper ring, screwed up 
against the glass, between which and the bell a coat of putty 
is laid, and then screwed hard up, so as to render it air-tight. 
The top is pierced with another hole, about an inch in di- 
ameter, which receives a long flexible leather pipe, intended 
to introduce into the bell the air compressed from above by 
a forcing-pump. In the inside of the bell is a valve which 
serves to close the aperture, and prevent the air from 
escaping. 

In the interior, were two small benches on opposite 
sides of the bell, with a foot-board between them. ‘There 
was room enough for four persons. From the middle of 
the roof descended several strong chains, intended to sustain 
a kind of iron-basket, in which they place the stones or 
other matters which they wish to carry up. The bell in 
which we went down was suspended by the centre with 
strong ropes, and managed by means of a moveable crane 
erected on the deck of a small vessel. We got into the bell, 
which was sufficiently elevated above the surface for that 
purpose, by means of a boat placed underneath it. We had 
with us two workmen. 

We descended so slowly, that we did not notice the mo- 
tion of the bell; but as soon as the bell was immersed in 
water, we felt about the ears and the forehead a sense of 
pressure, which continued increasing durmg some minutes. 
I did not, however, experience any pain in the ears; but my 
companion suffered so much, that we were obliged to stop 
our descent for a short time. ‘To remedy that inconveni- 
ence, the workmen instructed us, after having closed our 
nostrils and mouth, to endeavour to swallow, and to restrain 
our respiration, for some moments, in order that, by this 
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exertion, the internal air might act on the EustacHian tube. 
My companion, however, having tried it, found himself very 
little relieved by this remedy. After some minutes, we re- 
sumed our descent. My friend suffered considerably : he 
was pale, his lips were totally discoloured ; his appearance 
was that of a man on the point of fainting; he was in invo- 
luntary low spirits, owing, perhaps, to the violence of the 
pain, added to that kind of apprehension which our situation 
unavoidably inspired. ‘This appeared to me the more re- 
markable, as my case was totally the reverse. I was in a 
state of excitement resembling the effect of some spirituous Ii- 
quor. I suflered no pain; I experienced only a strong pres- 
sure round my head, as if an iron circle had been bound 
about it. I spoke with the workmen, and had some difficulty 
in hearing them. This difficulty of hearing rose to such a 
height, that during three or four minutes | could not hear 
them speak. I could not, indeed, hear myself speak, though 
I spoke as loudly as possible; nor did even the great noise 
caused by the violence of the current against the sides of 
the bell reach my ears. I thus saw confirmed by expe- 
rience what Dr Wollaston had foreseen by theory in his 
curious and interesting paper on Sounds inaudible to cer- 
tain ears*. 

After some moments, we arrived at the bottom of the wa- 
ter, where every unpleasant sensation almost entirely left us. 
We were then twenty-seven feet below the surface. | con- 
fess that the recollection of the great depth, joined to the 
idea that if the smallest stone, or other matter, should ob- 
struct the action of the valve, the bell would be instantly 
filled with water, did not fail to create for a short time a kind 
of uneasiness. One of the workmen. however, to whom | 
imparted my thoughts on that subject, desired me, with a 
smile, to look at one of the glasses placed above us, which I 
observed to be so much cracked in the middle, that bubbles 
of air were continually escaping. 

We breathed during the whole of our stay under water 
with much ease. We experienced now and then a great 
heat. Our perspiration was sometimes copious, and some- 
times there suddenly came over us so thick a vapour as to 
prevent my seeing the workmen placed opposite me ; but as 
by means of the signals they constantly sent us from above 
pure air, in so large quantities, that a great part of what was 


* See this Journal, p. 26. 
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contained in the bell made its escape with great violence, 
this inconvenience very soon disappeared. Our pulse was 
not affected. 

Mr Bald, who went down two days before me in one of 
the bells used at Howth, and to whose kindness | am in- 
debted for the communication of his notes and observations, 
took with him a thermometer, and found the temperature of 
the air at the surface and in the inside of the bell to be 63° 
Fahr.; while the temperature of the water within a foot of 
the bottom (that is to say nineteen feet below the surface) 
was 56° Fahr. 

The light which we had in going down and at the bottom 
of the sea was very strong. Mr Bald could distinguish very 
easily in descending a great number of fishes, and other ma- 
rine animals, which fled at the approach of the diving-bell. 
The sun shone bright, and 1 could write and read very 
easily. We gathered some fuci, (Fucus filum, Fucus sac- 
charmus, &c.) We took some marine animals, and ob- 
tained several pieces of rock, which suggest some interesting 
views, explanatory of their formation, which is perhaps ow- 
ing, as in the case of coral, &c. to certain animals. That 
part of the bottom of the sea which did not present any rock, 
was composed of sand and pebbles. The current of water 
was very violent ; the colour of the water, as seen through 
the glasses, seemed to us to be of a light green : in the bell, 
where we had about ten or twelve inches of it, it was quite 
colourless. 

Having remained more than an hour at the bottom, and 
having seen the men work as easily as in the open air, they 
made some signals, and we ascended, fully satisfied with 
what we had seen, and convinced of the facility and safety 
of these submarine operations. Before we went down, they 
had lost their basket at the bottom of the water, and, in 
order to find it again, they were obliged, in using their sig- 
nals, to have the bell moved in every direction, which gave 
us the advantage of becoming well acquainted with the 
method they employed to make themselves understood. In 
going up, the sensations which we experienced in the head 
were very different from those which we felt in descending. 
It seemed to us that our heads were growing larger, and that 
all the bones were about to separate. This disagreeable sen- 
sation, however, did not last long; we were in a short time 
above the surface, not only much pleased with what we had 
seen, but also with the idea of emerging safe from our narrow 
prison. 


* 


a 
ee So Se 
ie aS +e 
2p 


— o. amy : “oe ; eed yo 7 
= - ~ - ee te 
Sn erg epinnietingie ws 4am a _ ee eee 
~ _— . Fs 
cre = - 
Fy vj Pye ates 
A a ES 


 F 
if 


a S 
ger oe 
Ee ar 


a ee 


— 
ee 


— : > ‘“ 
Se - EeeF age es sy 


—- ae oe ee we < geen 


SS nae ee 





Sm peer eer 
Can a 
i eee 


Qoee ne pete oe eh a 
~ 


Roe ag ee oe 


La ene ee, oa Ps 








328 Dr Colladon’s Narrative of a Descent 


The signals. made use of by the workmen are very sim- 
ple : they consist in a smaller or greater number of strokes 
given with a hammer against the sides of the bell, accord- 
ing to the wishes of the workmen. ‘These signals are 
easily heard on board, though no noise made above reaches 
the bell. : 

We must remark, that there is a north and south end fixed 
to each bell, and which is always attended to by those on 
board, so that they can be moved with accuracy whenever 
they want to work, either south, north, west or east. 

The signals for the various operations are as follow : 


1 Stroke, means more air, or pump strong. 6, North. 
2, Stand fast, which is applicable to all 7, Front. 


motions. 8, Back. 
3, Hoist. 9, Lower down the bucket. 


4, Lower. 10, Hoist up the bucket 
5, More south. loaded, and so on. 


The men also send up a note of what they want upon a 
label, which is instantly attended to if practicable, or some 
intimation sent down to them that it cannot be done. This 
is effected by means of a cord, one end of which is in the 


bell, and the other upon deck. 
It is by the signals above described that the bell is moved 


from one place to another in search of stones. This is ef- 
fected by raising the bell a few feet from the bottom, and 
then, by the aid of the moorings of the ship, the bell sweeps 
along in any desired direction. As soon as a large stone is 
discovered, a signal is made, the horizontal movement is 
stopped, and the bell lowered over the stone. If the bell be 
a little aside, the workmen can, by standing in the bottom of 
the sea, and pressing with their shoulders against the bell. 
make it swing a foot or two in any direction, as it is sus- 
pended from an outrigger, at some height from the vessel’s 
deck. 

The men at Howth are principally occupied in clearing 
the entrance to the harbour. They are paid by the ton 
weight for what they quarry and send up, viz. 6s. 6d. per 
ton for very hard rock, that has chiefly to be blasted with 
gunpowder ; 5s. 5d. per ton for easier quarried rock; and 
4s. per ton for detached stone, gravel, and mud. At this 
rate, they are able to earn on an average 20s. per week all 
the year round. Their tonnage of rock averages 33 tons 
per day, and detached stone 5: tons for four men. 


. 
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The method of blowing up rocks by aid of the diving- 
bell, as practised in Ireland, is as follows. For an ac- 
count of this process, | am entirely indebted to Mr Bald’s 
kindness. 

Three men are employed in the bell; one holds the jum- 
per or boring-iron, the other two strike alternately quick, 
smart strokes with hammers. When the hole is bored, of 
the requisite depth, a tin-cartridge, filled with gun-powder, 
about two inches diameter, and a foot in length, is inserted, 
and sand placed above it. ‘To the top of the cartridge a tin- 
pipe is soldered, having a brass-screw at the upper end. 
The diving-bell is then raised up slowly, and additional tin- 
pipes with brass-screws are attached, till the pipes are about 
two feet above the surface of the water. 

In the old practice, the tube was filled with powder as a 
train, and fired; but, in many instances, the heat melted the 
solder of the pipe, and the water entering extinguished the 
fire. The improved method is to leave the tube empty. 
The man who is to fire the charge is placed in a boat, close 
to the tube, and to the top of the tube a piece of cord is at- 
tached, which he holds in his left hand. Having in the boat 
a choffer with small bits of iron red-hot in it, he, with a pair 
of nippers, takes one of, the bits of red-hot iron, and drops it 
down the tube, which instantly ignites the powder, and blows 
up the rock. A small part of the tube is destroyed next the 
cartridge ; but the greater part, which is held by the cord, 
is reserved for future service. ‘The workmen in the boat 
experience no shock by the explosion ; the only effect is a 
violent eruptive ebullition of the water, arising from the ex- 
plosion ; but those who stand on the shore, and upon any 
part of the rocks connected with those which are blowing 
up, feel a very strong concussion, similar to the shock of an 
earthquake. A certain depth of water is necessary for 
safety. Mr Bald supposes at least twelve feet. 

The workmen cannot go down and work when the sea is 
very rough, as the swell would prevent them from settling 
on the bottom; and they are frequently annoyed with 
what is termed a ground-swell, when it is quite still at top. 
This a sure prelude of a breeze of eastern wind, which sel- 
dom fails to set in soon after, if it has not prevailed at the 
time on the other side of the channel. 

The best and easiest time for going down is at low water, 
when there is less pressure ; but amateurs prefer going down 
at high-water, that they may have it to say that they were 
twenty or thirty feet below water in a diving-bell. 

42 
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round and taper, and curves backwards and inwards, end- 
ing in an obtuse point; their position on the head is nearly 
two inches asunder, hanging slightly forwards and outwards 
over the eyes; the colour brown black; the horny sub- 
stance is thin at the base and a little translucent, and the 
hollow within sufficient to fit the two fore-fingers of a man’s 
hand. The teeth, as far as they were visible, appeared 
similar to those of other Antelopes of equalsize. No lachry- 
mary sinus was distinguishable, nor could I detect the exis- 
tence of similar cavities behind the horns, as are observed 
hi in the chamois. The ears are about six inches long, nar- 
row, pointed, fawn-coloured, and lined inside with long white 
hairs. The forehead, nose, temples, neck, back, and hams, 
are of a foxy dun-colour, with the sides paler; the lips, 
chin, throat, a spot below the ears, one under the throat, 
breast, and belly yellowish white: the croup, and the long 
hairs which form a tuft on the stump of the tail, clear white. 
All the legs are bright ochre colour, slender yet firm. The 
pasterns remarkably long and the hoofs small, pointed, and 
black, measuring scarcely half an inch from the crown to 
the sole; there are no tufts on the knees. The texture of 
the hair is soft and straight, falling off readily: from be- 
tween the shoulders, it points forward, on the ridge of the 
neck, and from the horns, where it is longer, it turns back- 
wards, meeting at the occiput, where it forms a kind of tuft. 
| The eye, according to a memorandum, is hazel-colour, and 
7 i the whole animal presents a character uniting vigour with 
; 
| 
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considerable beauty. 

Having had an opportunity of showing a drawing of this 
specimen to a very intelligent Indian of the Kluche nation*, 
inhabiting the western branches of the Stony Mountains, he 
recognised the figure immediately, and stated its name to be 
Kistu-he, or, as he translated it, Little Elk. He observed 
that during winter, when enormous heaps of snow cover 
the mountains, these animals come down into the plains, 
and that they are at that time covered with long whitish 
hairs. 

The species is found over a vast extent of country in Cen- 


tral North America, ranging in small herds or rather fami- 
lies, along the middle regions of the Stony Mountains, where 





* This man had come from Nootka-Sound, and had been for some years 
@ servant to an English fur merchant: he spoke English, and bore a singu- 
lar resemblance to a Chinese Tartar. 
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| they seem to fill the station which the Chamois does in the 
Alps; mixing occasionally with the American Argali which 
occupies the summits. ‘They spread to the eastward along 
the banks of the Upper Missouri, and are remarkable for 
prodigious fleetness: to this capacity Messrs Lewis and 
Clarke bear ample testimony; yet the Indians hunt them 
' with success. In the memoranda of a journal written by 
| Mr Charles Le Rey, a Canadian trader, who passed several 
' years of captivity among the Siour (Sioux) Indians, it is 
' stated that, being with the hunters on the river Jaune in pur- 
suit of these animals, the party selected for the sport a hill 
the ascent of which was gradual, but the opposite side pre- 
cipitous: at the bottom of the slope they formed a chain of 
hunters, and crawled gradually and simultaneously towards 
the summit, inducing the game to approach the precipice. 
When arrived at a convenient height, they all suddenly rose 
and gave a loud yell, which terrified the timid creatures so 
completely, that most of them sprang over the brink and 
were dashed to death in their fall: upwards of sixty Cabrits 
and big horned sheep were thus slain in a single beat. 


ANTILOPE PALMATA. 


Mazame ? Hernandes. 


| have adopted the trivial appellation of Palmated Ante- 
lope merely to distinguish an animal the horns of which 
are preserved in the museum of Surgeon’s College, Lincoln’s 
Inn Fields. All 1 could learn of their history Is, that they 
were presented to Mr Hunter without a memorandum ; con- 
sequently without giving any idea of the animal, or of the 
country from which they were brought. By some persons 
they were considered as a monstrous production; in their 
appearance, however, they bear so great a resemblance to 
the horns of the animal before described, that they are 
either of a species immediately allied to it, or possibly only a 
variety. 

Part of their base is wanting ; what remains is about 
eleven inches and a half long, measured upon the curve. 
At their present base they are two inches and a half in their 
greatest diameter, by one across. The anterior and poste- 
rior parts are compressed into a sharp edge, exhibiting the 
appearance of a hard, black, and brittle horny scabbard, with 
the surface strongly pearled and striated for about seven 
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inches towards the summit: here the anterior part of each 
horn terminates in a compressed leaf-like, obtuse, deflected, 
striated, and pearled point; the posterior part assuming a 
round, taper, and regularly uncinated form, much larger and 
more pointed than the preceding. Upon or near the ridge 
which unites the leaf-like part to the after-horn, are one or 
two small knobs or button-like horny pearls, somewhat re- 
sembling the buds of incipient ramification. 

In the museum, these horns are placed together upon a 
bit of wood; but I apprehend their relative situation to be 
transposed ; that is, that the right horn is fixed on the left 
side. This I judge from the analogy they bear to those of 
the prong-horned antelope; and because if the hooks bent 
outwards, they would arrest the progress of the animal. The 
reasons which induce an opinion that these horns belong not 
to a variety, but to a species distinct from the Prong-horned 
Antelope, are, that the section of the base of the Palmated 
Antelope’s horn is lozenge shaped; whereas that of the 
Prong-horned Antelope is a compressed oval: that the for- 
mer is on both sides striated and pearled to the bottom, or 
at least as far as the present base; while the latter is only 
striated on the surface next the forehead, and wrinkled on 
the outer side ;—that these are not sexual differences, is evi- 
dent from the horns of the Palmated Antelope being more 
bulky than the others, which belong to an adult male. 
Hence it may be concluded that they belong to a new and 
as yet undescribed species, the habitat of which will pro- 
bably be found to be in some mountainous part of America. 
It is perhaps proper to observe that the Cervus pygargus of 
Pallas, as figured in Schreber’s plates, bears a strong re- 
semblance in many particulars to the first described species. 
1 am ignorant whether Professor Pallas had opportunities 
io examine this species of deer with his usual accuracy. 

It appears that the carly writers who noticed the natural 
history of the new hemisphere were acquainted with one. 
and probably the Palmated species of these animals. I had 
an opportunity of comparing the figure of the Mazame in 
Hernandes with the stuffed specimen at Philadelphia; and 
though the engraving is clumsily executed, there can be no 
doubt that it was done from one of these animals, and the 
description distinctly points out the most prominent charac- 
ters. ‘“ Mazames,” it is observed, “ caprarum mediocrium, 
paulove majori, constant magnitudine ; pilo teguntur cano et 
qui facile avellatur, fulvoque ; sed lateribus et ventre canden- 
tibus—Cornua gestant juxta exortum lata, ac in paucos par- 


*, 
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vosque teretes ac preeacutos ramos divisa et sub eis oculos”’. 
Recchus justly viewed this and another species which I shall 
presently notice, as Antelopes, or, in the language of his 
time, as Capree. He says, “ Hos (Telethcalmagame et 
‘Temamacame) ego potius computaverim in capreas quam 
inter cervos*. 


ANTILOPE MAZAMA. 


Antelope of Honduras? Anderson's History of Honduras. 
Mazame seu Cervus cornutus. Seba, tab. xli. fig. 3. 


Count de Buffon, in bis article Des Mazamest, assumes 
that there were neither musks, antelopes, nor goats, nor any 
analogous animals in America at the time of the discovery 
of that continent. This opinion, for which he certainly 
could not have sufficient grounds, led him into the error of 
ascribing the animals mentioned by Recchi in Hernandes, 
to the deer or roe-buck kind. Indeed, the singular form of 
the horns in one species, rudely figured in the work, suf- 
ficiently justified a doubt, if he had not persisted in describ- 
ing the other and the two figures in Seba, as deer or as 
Mfrican animals, notwithstanding that the last mentioned 
author, who obtained many of his specimens from Dutch 
Guiana, positively asserted that they were both from New 
Spain. The existence, however, of one, if not of both the 
species, in the warmer parts of America, is established in 
my own mind from the following circumstance. 

Some years ago, while I was on the coast of the Gulf of 
Mexico, under circumstances peculiarly unfavourable to re- 
search in natural history, the canoe in which I was, having 
anchored within the river St Juan, the Musquito Indians 
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yer Nard. Ant. Recchus apud Hernandesium, lib. ix. cap. xiv. p. 324 & 
¥25, figuras ad ipsas paginas. 

+ The word Masame or Macame is derived from the Mexican Magatl, 
which I apprehend Baron Humboldt has affixed without sufficient reflec- 
tion to the Virginian stag. As far as my own inquiries have gone, the 
word is generic for the deer, antelopes, and musks of America. Tetlelcal 
Magame, Temma Macame, Magatl Chichiltic, Yziac Macame, Tlama- 
caz que Macatl, Quauht Macame, and Tlahuica Macame, all denote dif- 
lerent animals, some of which are certainly not deer. I shall, perhaps, 
resume this subject, if opportunities should offer, to notice several species 
: deer of America, some of which are new and the others imperfectly 

nown. 
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who were with me brought an animal on board, inferior jy 
bulk to a domestic goat, but higher on the legs; in aspec: 
resembling a small lean sheep, with soft hair instead oj 
wool: the horns about six inches long, obscurely annulated, 
dark coloured, bent back, and pointed: general colour pale. 
rufous brown: belly, inside of legs, breast, and chin yellow. 
ish white: grey about the eyes and nostrils: tail thick and 
short: legs more stout than those of African antelopes: 
hoofs black, and the whole animal somewhat heavy in make. 
I was then unacquainted with the figure in Seba, and it ap. 
peared an undescribed species. Having, however, no ma- 
terials for making memoranda, I was obliged to defer it: 
and my hungry companions soon disposed of it. 1 wrote to 
the late Dr Brown upon the subject, and he consulted D; 
Dancer of Jamaica, who pointed out the figure in Seba ; but 
as there was no copy of this work within my reach, | was 
obliged to defer my inquiries until my return to Europe. 
The figure in Seba is incorrect in expression; but when 
compared with his description to my own memorandum, the 
identity appears to me fully established. He observes, 
‘** Mazame, seu Cervus cornutus. Hee species omnino dil- 
fert ab illa quam Guinea profert. Capite et collo, crassis 
curtisque est, et bina gerit tornata quasi cornicula, in acv- 
tum, recurvumgue apicem convergentia, retrorsum recli- 
nata. Auricule grandes, flaccide; at oculi venusti. Cav- 
da crassa, obtusa. Filus totius corporis subrufus est, paulo 
tamen dilutior, qui caput et ventrem tegit. Femora cum 
pedibus admodum habiuia.” Buffon, who confounds his Ca- 
riacou with the Mazames, did not observe that the Cariacou 
or female of the Bajeu deer of Guiana has a small moist 
muzzle like the rest of the deer kind; while the mazames 
or antelopes of the same country have the nose of a sheep; 
at least as far as they have come under my observation. 
In the history of Honduras by Mr Anderson, the antelope 
is noticed; but (I quote from memory) he represents it as 
perfectly similar to 4. Dorcas. ‘The specimen which I saw, 
appeared, however, to bear a greater resemblance to the 
figure of the Chinese antelope about the head, or even to 
A. Saiga, than to the Dorcas: but as 1 am not positive as to 
the age or sex of mine, his judgment may be more cor- 
rect. 
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ANTILOPE TEMAMAZAMA. 


Cervus Macatl chichiltic seu Temamazame? Seba. 
Capra Pudu. Molina ? 

Ovis Pudu. Linn. Syst. Gmel. 

Spring-back of New Jersey ? 


1 now come to a fourth species of American Antelope, 
the existence of which is more doubtful; but which, in the 
opinion of the natives of the United States, fermerly abounded 
and .is still occasionally found in the State of New Jersey, 
where it is known by the name of the Spring-back. This de- 
nomination is a corruption from the Dutch spring-bock ; and 
these people being the first settlers in that colony makes the 
term bock (male of the goat) the more remarkable, because 


their forests abounded with the American roebuck and Vir- — 


ginian deer: they must therefore have been acquainted with 
the appearance of cervine horns in all their varieties of age 
and species ; consequently, the animal so named must have 
borne a character which justified in some measure the term 
applied. This character, it is asserted, is that of the ante- 
lope, though it is possible that it refers in reality to a species 
of deer whose horns are always single shoots. In the mu- 
seum of Philadelphia there is a part of a skull with the 
horns attached to it brought out of the Jerseys, and said to 
be those of the spring-back: they are, however, decidedly 
cervine, and the production of a young deer, or of an unde- 
scribed species. But the misapplication of a name does not 
destroy the probability of the existence of an analogous ani- 
mal to the antelope, if not any longer in New Jersey, at 
least in the hills and sandy plains along the frontier of New 
Mexico and the province of Santa Fe. 

I possess a copy of a drawing obtained from an American 
gentleman, who stated it to have been taken from an animal 
shot near the sources of the Red River. Its form is light 
and slender; the nose small and ovine; cars long, narrow, 
and rounded at the tips; the tail several inches in length, 
and carried erect like that of the goat. In the mavacaiation 
accompanying the drawing, the size was stated “ to equal 
a large kid; the horns to be above five inches and a half 
long, black, slender, and wrinkled at the base, lying strait 
along the prolongation of the forehead, diverging and then 
bending back at a slight angle”. ‘The colour resembles that 
of a roebuck, but is somewhat more rufous: the mouth, a 
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patch in the threat, belly and inside of the legs and under- 
part of the tail, white ; ‘the eyes dark and full. 
This description will hardly admit the supposition of the 


animals being a modification of the domestic goat run wild. 
[t agrees with the Ovis pudu of Molina: but the figure in Se- 
ba, and still more his description, coincide. He saysin the ex- 
planation of Tab. xlii, No. 4. “Cervus Magatl chichiltic 
seu Temamagame dictus. Horum ingens numerus per alta 
montium Nove Hispanie divagatur, qui gramine, folus, her- 
bisque victitantes, cursu saltuque velocissimi sunt. Euro- 
peeos cervos habitu referunt, sed instar hinnulorum valde 
parvi. Cornua tornata, recurvatum in acumen convergunt, 
quz singulis annis, nova spira aucta, etatem animalis pro- 
dunt. Cornuum color coracinus. Oculi auresque magni et 
agiles. Dentes pregrandes et lati. Cauda pilis longis ob- 
siia; brevioribus et dilute spadiceis universum corpus ves- 
titur.” Referring to Hernandes we find a similar animal 
figured, but with very heavy proportions. His specimen is 
perhaps a variety ; for the “ brevissimis cornibus, acutissi- 
misque, coloris fulvi, fusci et inferne albi,” differs from the 
above, but resembles in the colour -of the belly the figure in 
my collection. See Hernandcs, p. 325. 
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ANTILOPE LANIGERA. 


Rupicapra Americana. Blaingille. 


Ovis Montana. Ord. 


This species, which Mr Ord has noticed, in a memoir 
read to the Society of Philadelphia, under the denomination 
of ovis montana, exhibits a compound character sufficiently 
anomalous to render a precise classification very question- 
able. Dr Blainville, in his newly proposed subdivision of 
the genus Antilope, has arranged it next to and in the fa- 
mily of Chamois or Rupicapre, under the appellation of 
Rupcapra Americana. ‘There is however no coincidence of 
characters to justify this arrangement; unless it be that this 
animal like the chamois inhabits mountainous regions. ‘The 
Prong-horned antelope has a better claim to the denomina- 
tion of chamois; and the epithet .4mericana is of too vague 
«a nature, as several congeners are already known to exist I 
America: I have therefore ventured to prepose the trivial 
appellation of lamgera, which, as far as we know, is exclu- 
sively the character of this species of antelope. The spect- 
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men from which Dr Blainville took his short notice is that 
in the museum of this society. Mr Ord had still scantier 
materials for his description, there being in the Philadelphia 
museum only the scalp with one of the horns attached to it, 
and the skin without head or legs; it having served an In- 
dian for a cloak. While I was at Philadelphia I examined 
this skin, and found it small, nearly destitute of the long 
hairs, but covered with very fine downy wool. I took it for 
that of a young animal, and was confirmed in this conjec- 
ture upon viewing another in Canada, which was much 
more hairy, but said to have been without horns: the head 
and feet were wanting when I saw it. 

As the specimen preserved in the museum of this society 
is the only one (at least as far as I have been able to dis- 
cover) existing in a stuffed form in any museum, | presume 
that a detailed account of an animal extremely interesting in 
several points of view, will prove not unacceptable to 
those at least who have no opportunity of examining the 
original. 

The specimen being enclosed in a glass case, | am not 
enabled to give the dimensions. In bulk it exceeds the 
largest sheep; the nostrils, ridge of the nose, and position of 
the eyes, resemble a ram’s; the ears are rather long and 
pointed, filled inside with long hair; the neck appears short, 
the body long, the tail stumpy, the legs short, and the whole 
structure of the animal exceedingly robust. The colour is 
wholly white; the bulk of the body is considerably in- 
creased by a thick coat of long straight hair, of a yellowish 
linge, but softer to the touch than that of a goat; this hair 
is particularly abundant under the throat, about the should- 
ers, the neck, back, and tail: it covers the upper arms and 
hocks of the animal: below lies a close downy wool of a 
clear white colour, and in young animals feeling like un- 
spun cotton: on the face and legs the hair is short and 
close, similar to that of sheep: the eyelashes are white. 
The horns, which are not placed on the head in the speci- 
men, are about five inches long: above an inch in diameter 
at the base, bending slightly back, having two or three an- 
nuli, and terminating in an obtuse point: the females have 
probably none. The horns at Philadelphia are not above 
three inches long, the base forming a kind of pedestal 
half an inch high, and the points sub-arcuate and sharp: 
they are black. The legs exceed in thickness those of 
of a large calf: the fetlocks are short and perpendicular, 
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and the hoofs of a jet black, high, broad, and with deep 
grooves in the soles. 

‘If I am not mistaken, Captain Vancouver first noticed this 
animal at Nootka in his voyage round the world. I was 
assured that it was found as far to the southeast as the 
Lake of the Woods, near Lake Superior ; from thence it in- 
habits the regions west of Hudson’s bay to the shores of the 
Northern Pacific. | 

In the present state of our knowledge, it is probable that 
this and the two preceding species form a small natural 
family ; and the two first described another: and that even- 
tually they will all require a distinct classification from the 
Antelopes of the old continent ;—but this question must be 
left to the decision of future anatomical investigation. 


Art. XXXVII.—On the Rocky Mountain Sheep of the Ame- 
ricans*. By Roperr Jameson, Esq. Prof. Nat. Hist. 
Edin. &c. [Memoirs of the Wernerian Society. | 


Tue Spanish missionaries in California, so early as 1697, 
make particular mention of a “ remarkable species of sheep” 
as occurring in that country; and it is again noticed by 
Venegas, in his History of California. Lewis and Clarke 
also heard of it, and obtained some skins from the Rocky 
Mountains. 1 now present to the Society, a skin of this ani- 


mal, which was sent from Hudson’s Bay, by Mr Auld, for- 


merly of that country, and who obtained it from the Rocky 
Mountains. It appears to be the Rocky Mountain Sheep of 
the Americans. A simple inspection of the specimen before 


* This appears to be the same animal as that described by Mr Smith 
in the preceding article and denominated by him Antilope Lanigera. It 
is mentioned also in an ** Account of the attempts to reach the sea by 
Mackenzie’s river’”—(Mem. Wern. Soc. Vol. IV. p. 23.) as inhabiting 
the mountains on that river. ‘* Its horns, smooth, short, and black, are 
directed backwards with a slight curvature. It is about the size of the 
sheep, and, in the winter, has a coat of long curled hair, said to be of a 
silky fineness and lustre. It springs with great agility from precipice to 
precipice, and possessing like the sheep a very quick eye, its capture is 
attended with much dificulty. It has not been taken alive”.—Ep., B. J. 
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us, proves that it cannot be a species of the genus Ovis, and 
the form of the horns, and shape of the body, will not allow 
of its being placed with the Capre or goats ; while its form, 
beard, and fur, remove it from the genus Antelope. We are 
of opinion, that it forms a species of a genus intermediate 
between the antelope and goat. On examining the fleece, | 
was particularly struck with its uncommon fineness ; and it 
occurred to me, that an animal inhabiting the temperate re- 
gions of the Rocky Mountains, with so valuable a fleece, 
might be easily procured, and readily introduced into this 
country, and form a valuable addition to our wool-bearing 
animals. Strongly impressed with this view, I now beg 
leave to suggest to the Society, providing they agree with 
me in opinion as to the value of this animal, to take steps for 
procuring live specimens from America, in order to make 
the experiment of introducing it into Scotland. 


D4 oo 


The Society having taken this proposal into consideration, 
appointed a committee of its members to consult with the 
Directors of the Highland Society of Scotland, on this im- 
portant proposal; ard also to request Mr Thomas Laurie, 
who has long been distinguished for his intimate acquaint- 
ance with rural affairs, to report as to the value of the 
wool, &c. 


The following is the report of Mr Laurie. 


Remarks for the Wernerian Society on the Skin of the Rocky 
Mountain Sheep. 


Tue skin submitted to us, is, in the minutes of the Society, 
denominated that of “ The Rocky Mountain Sheep ;” and, 
from the wool with which it is covered, it may certainly be 
considered as nearly allied to that genus of quadrupeds, 
though, had it wanted this woolly covering, we would pro- 
bably have been inclined to consider it as more allied to the 
goat. The general figure of this skin is very different from 
that of ‘any sheep’s skin I have ever seen. The difference 
is perhaps most remarkable in the length and figure of the 
neck, which, in no slight degree, resembles that of a 
thorough bred horse. The general structure of the head, 
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externally viewed, does not appear to vary from that of 
other sheep, more than might be ascribed to accidental cir- 
cumstances. ‘To this remark, however, the horns form a 
remarkable exception. Their position is very different from 
what is observed in the common sheep. Their curvature is 
also different,—circumstances which deserve more particu- 
lar notice, on account of their being connected with other 
important diversities of character: these are the smooth- 
ness of the horns, and their circular, or rather conical 
shape,—two particulars in which they differ from the horns 
of every species of sheep with which either history or ob- 
servation has made us acquainted. The blackness of the 
horns, compared with the whiteness of the wool, may also 
be mentioned, though, in other circumstances, unworthy of 
notice. The legs, too, of this skin, are covered with longer 
and coarser hair than what is to be found on those of the 
common sheep. The horns resemble those of a common 
goat, more than of a sheep, in regard to position, colour, and 
texture. But the goat’s horns are flat on the under part, or 
that next the neck, so as to form the side of a pyramid. In 
other respects they are conical. The horns of the Rocky 
Mountain Sheep are completely conical, and in shape re- 
semble the horns of an ox more than those of either a goat 
or any of the varieties of sheep. | 

There is another circumstance of apparent resemblance to 
the goat, which may be noticed. The skin exhibited has a 
ridge of hair along the back, considerably longer than the 
general covering, which is continued up the neck, in the 
form of a mane, thicker and longer than that on the back. 
{t has also a thick long beard, and a space on each quarter 
covered with long shaggy hair. In these particulars, there 
is a resemblance to the male of the common goat; and | 
think it probable the skin belongs to the male sex. In the 
length of the neck, compared with that of the body, there is 
also a resemblance to the common goat. But, in all these 
points of resemblance, there are specific differences, which a 
comparison would best illustrate. 

The wool forming the principal covering of the skin, is a 
strong reason for not classing the animal with the family of 
goats. It is no doubt true, that the goat of the East, yields 
a fur in many respects resembling wool; and it may be dil- 
ficult, in some cases, to distinguish between hair and wool, 
especially from small specimens. But, in judging from any 
considerable quantity, such as the covering of a whole skin, 
there would be little difficulty in determining whether the 
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substance should be called hair or wool; and, so far as I 
know, there is no good authority for any species of goat 
ever having been found with a covering wholly or chiefly 
of wool. : 

It may be unnecessary to enlarge farther upon the clas- 
sification of the animal, as the question cannot be satisfacto- 
rily decided without the possession of a living specimen. 

The skin seems to be that of a full grown animal. A 
number of observations might. be offered in illustration of 
this opinion. But it may suffice to state, that the horns and 
general aspect of the head, have all the appearances of ma- 
turity. ‘The teeth, in particular, are evidently fully grown, 
and such as are observed in a sheep upwards of three years 
old. Four of them, on one side, are more or less broken, 
which may have occurred either from accident or age. 

The wool, which forms the chief covering of the skin, is 
fully an inch and a half long, and is of the’very finest quality. 
It is unlike the fleece of the common sheep, which contains 
a variety of different kinds, suitable to the fabrication of ar- 
ticles very dissimilar in their nature, and requires much care 
to distribute them in their proper order. The fleece under 
consideration is wholly fine. That on the fore part of the 
skin has all the apparent qualities of fine wool. On the 
back part, it very much resembles cotton. ‘The whole fleece 
is much mixed with hairs; and, on those parts where the 
hairs are long and pendant, there is almost no wool. 

The wool, if separated from the hairs, would, | think, be 
adapted for the finest purposes of manufacture. But, in its 
present state, it could not be so applied, though many of 
ihe hairs would fly off in the manufacturing precesses. It 
is, however, highly probable, that, by a careful selection of 
breeding stock, the hairs might, in a great measure, or 
perhaps entirely disappear in the course of a very few ge- 
nerations. It has always been observed, that where sheep 
have been neglected, their wool has been comparatively 
coarse ; and wherever they have been properly treated, and 
due advantage taken of the accidental finer varieties, the 
quality of their wool has been proportionally ameliorated. 
Indeed the improvement in the qualities of wool has uni- 
formly been marked as keeping pace with the progress of 
arts and civilization. I am, therefore, of opinion, that the 
wool of the Rocky Mountain Sheep would soon become a 
great acquisition to the manufacturers of this country, were 
the animal which yields it, to experience the judicious treat- 
ment of many British flocks; and there can be no doubt, 
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that such an experiment would be well worth trying. Un- 
der this impression, | cannot help expressing a wish, that 
the Society, to whose consideration these remarks are sub- 
mitted, would exert their influence for accomplishing an 
object which may prove of national importance. 

At the same time, it is proper to observe, that sheep are 
not to be considered as valuable for their fleece alone. 
They merit attention as furnishing food as well as clothing to 
man, and any particular race is of value only in so far as 
these important objects are combined. How far the Rocky 
Mountain Sheep might prove useful as furnishing food, | 
have had no opportunities of ascertaining. As to the value 
of the wool, if obtained in purity, there seems no room for 
doubt; and] may state, that I have shewn specimens to 
different wool-dealers, all of whom expressed their admira- 
tion of their quality, and even an anxiety to purchase. From 
these specimens, however, it may be fair to add, the hairs 
had been in a great measure extracted. 

It may be mentioned, in conclusion, that it cannot be 
known from the skin exhibited, whether or not the Rocky 
Mountain Sheep produces what dealers would call long wool. 
The longest observed on the skin is scarcely exceeding two 
inches, being about one-half the usual length of the full- 
grown fleeces of the mountain sheep of Great Britain, or 
what is called the carding and clothing wool, which is even 
much shorter than the combing sort used for worsted stufls, 
&c. The comparative shortness, however, of the wool un- 
der consideration, proves nothing. Sheep cast their wool 
annually, if not shorn, and a. new coat springs up. ‘This 
generally takes place in this country about the month of 
June. If, therefore, the animal which produced the wool 
under consideration, was killed soon after casting its old 
wool, the new wool would not be at its full growth. This, 
00, Is a point which could best be determined by procuring 
living specimens of the animal, and observing their habits 
and changes. 

Tuomas Lavnir. 
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Art. XXXVIII.—An account of the Eruption of Vesuvius, in 
October, 1822. By G. Povurerr Scrope, Esq. (Journ. of 
the Roy. Institut. } 


Naples, March 10, 1823. 

Since the end of the last century the great crater of Vesu- 
vius has been gradually filled by the accumulation both of 
lava boiling up from below, and: of scoriz falling from the 
explosions of the different minor mouths which were formed 
at intervals during the last twenty years on its bottom and 
sides. When I visited the mountain in 1818-19, this 
great crater was almost entirely obliterated ;—no regular 
concavity appeared, but in its place a rough and rocky plain, 
rising into two rude eminences at the northern and southern 
extremities, covered with blocks of lava and scoria, and cut 
up by numerous fissures, from many of which, clouds of va- 
pour were evolved in considerable quantities. By the erup- 


tion of last October this state of things has been totally 
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changed. ‘The explosions which then, during the space of 
more than twenty days, were incessantly and with terrific 
violence taking place from the focus of the volcano, broke up 
and threw out all this accumulated mass, and ended by com- 
pletely gutting the mountain, so as to leave an immense gulf 
or chasm of an irregular and somewhat elliptical shape, about 
three miles in circumference, if measured along the very 
sinuous and irregular line of its extreme margin, but some- 
what less than three-quarters of a mile in its longest diame- 
ter; which is directed from N. E. to N. W. Its depth is 
perhaps rather above 700 feet, but decreases daily by the 
dilapidation of the sides. 

The enormous quantity of matter, which, previously to the 
eruption, occupied this space, was thrown out in fragments of 
every size, varying from blocks of some tons in weight, to 
the most impalpable powder. The greater part, however, 
certainly issued from the mountain in the latter form, having 
undergone a complete trituration during the process of con- 
tinued and repeated ejection. After the first four days of 
the eruption, the substances thrown out were solely pulveru- 
lent, becoming finer, lighter, and of a lighter colour every 
day. These ashes, as they are called, (certainly without 
much propriety, being only pulverized lava,) rose from the 
crater in dense and prodigious clouds, to a height, at one 
time, of nearly two miles, and were thence borne away on 
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the winds to great distances, the heavier particles falling in 
showers from the line of clouds thus formed along its whole 
track. The vast crater, which was emptied by this violent 
process, presents an aspect very different from that which is 
usually assumed by the concavities of volcanic cones. ‘These 
generally appear in the regular form of an inverted cone, 
whose sides slope at about the same angle to the horizon as 
those of the outercone. This is, indeed, invariably the case 
with every cone which is produced by a single volcanic 
eruption. That of Vesuvius, however, resulting from the 
accumulated products of, perhaps, many hundred eruptions, 
must consist of numerous beds of scori# and fragmentary 


java, alternating with the strata of lava rock, which at inter- 


vals have been poured in fiery torrents down its outer slope, 
and congealing there, have remained like so many massive 
ribs, to give strength and solidity to the structure. ‘Through 
this succession of beds, then, has the present crater been 
forcibly hollowed out by the explosive energy of the volcano. 
It appears as a tremendous abyss of enormous proportions, 
surrounded by craggy precipices that rise almost vertically 
from the rude heaps of fallen fragments which form its floor, 
and conceal the volcanic orifice. The extreme periphery of 
the crater in some parts juts over these precipices, so that 
on attaining its margin you look directly down into the 
gaping cavity. In others, a steep inclined plane, of no great 
width, intervenes between the edge of the cliffs and the acute 
ridge in which the interior and exterior slopes terminate. On 
this inner and shelving surface it is necessary on many points 
to pass while making the tour of the crater; in general, 1! 
affords a firm and safe footing, being formed of the fine sand 
which was the last product of the late eruption, and into 
which the foot sinks to some depth ; but when the surface 
of this slope is hardened bY frost into an unyielding and 
slippery crust, (which was the case on the morning of my 
first visit,) the passage is extremely perilous. The danger 
is, in fact, the same on the outer as the inner slope, since a 
slide or a false step would be probably fatal on either side ; 
but the idea of falling into the crater is more appalling than 
that of rolling down the exterior of the cone. 

The cliffs that encircle the great cavity by no means fol- 
low any regularity of curve, but project or recede in salient 
and retiring angles. Their abrupt faces which are rocky, 
jagged, and unpicturesque in the extreme, present sections of 
many currents of lava, some of which are of great thickness 
and extent, lying one above the other in a direction more or 
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less approaching to the horizontal. Most of them offer a 
columnar division of the most marked and decisive kind. 
Some are almost as regularly prismatic as any ranges of the 
older basalts. In some, the spheroidal concretionary struc- 
ture on a large scale is equally conspicuous. Between the 
currents of lava are interposed shapeless beds of volcanic 
conglomerate, consisting of fragments of all sizes heaped to- 
gether in chaotic confusion. ‘hese, as well as the beds of 
java, are occasionally intersected by vertical or nearly ver- 
tical dikes, similar to those of ‘Somma above the J4trio di 
Cavallo. 

The whole scene presents, perhaps, an unparalleled ex- 
ample of the horribly sublime. ‘The deep and yawning gulf, 
on the verge of which the spectator must hang to observe its 
terrors ; the rugged and fractured cliffs that frown around it; 
their gloomy colouring, and calcined aspect; the dense sul- 
phureous vapours that rise from fissures on every side ; to- 
gether with the thundering echoes which almost at every 
minute proclaim the fall of some fragments detached from the 
sides into the abyss below; create a sense of grandeur and 
awe, too impressive to be easily effaced. ‘The great crater 
of Atna, even if larger, which | much doubt, is in my opinion 
by no means so striking. ‘Time and the meteoric agents 
have considerably softened the features of this last scene, 
while there is a vivid and terrible freshness in the crater of 
Vesuvius; the wound which has been torn through the 
bowels of the mountain is as yet raw and unhealed ; and the 
imagination forcibly recurs to that powerful demonstration of 
the energies of Nature in all their yiolence, which so lately 
was exhibited from this spot, and which is liable to recom- 
mence at the instant. 

Viewed from a distance, the crater still appears to emit at 
all times a considerable quantity of smoke, which increases 
prodigiously during stormy weather. However, on attaining 
the summit of the cone, it becomes evident that little or no 
vapour rises from the concealed vent of the volcanic focus at 
the bottom of the basin. Thick clouds, on the contrary, 
take their rise just within the margin of the crater, evolving 
themselves from fissures in the broken extremities of those 
currents of lava which were produced by the last eruption, 
and which without doubt are still at an extremely high tem- 
perature, probably, indeed, incandescent and liquid at their 
centre, since paper and wood take fire immediately on being 
thrust to a certain depth in their clefts.) The slowness with 
which lava conducts caloric is well known. It is, therefore, 
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to be expected, that the fall of rain in any quantity would 
proportionately increase the activity of these vapours, which 
are almost solely aqueous. The moisture deposited on the 
surface of the recent lava currents, that nearly envelop the 
whole cone percolating to the interior, becomes converted 
into steam, and forces its way through the longitudinal rents 
or channels that occur in every lava current, and par- 
ticularly in those whose course has been rapid, until it issues 
at last in clouds from the ragged edges of the stratum at the 
margin of the great opening. 

The great cone of Vesuvius has lost considerably in 
height. A very large excrescence on the south side, result- 
ing from the accumulated ejections of three or four minor 
mouths, and forming its most elevated point, fell in during 
one of the most violent convulsions of the last eruption; so 
that the opposite or north side of the crater is now the highest 
peak of the cone. By barometrical measurement [ find it 
to be 3829 feet above the sea. The lowest part of the ridge, 
forming the periphery of the crater, is on the east side above 
Pompeia, and 3346 feet in height. The absolute elevation 
of the mountain has been diminished by rather more than 
100 feet, while the bulk of the cone has been greatly in- 
creased by the lava torrents that clothe its sides, as well as 
the still greater mass of ejected fragments. 

Amongst the latter products are some few pieces of gra- 
nite, and of crystalline limestone with mica, vesuvian, &c. 
precisely similar to the erratic blocks which so frequently 
occur in the conglomerates of the Monte Somma; and hence 
it appears that the explosions of this recent eruption have 
shattered and blown into the air a portion of the strata he- 
longing to that older volcano. But by far the greater num- 
ber of ejected blocks, with which the slopes of the cone of 
Vesuvius have been strewed by the late eruption, consist of 
leucitic lava, and are evidently fragments forcibly torn off 
from those currents of an earlicr date, whose sections arc 
seen in the broken and precipitous clifls of the crater. Many 
of these lavas have a highly torrefied aspect. They have 
obviously undergone a recoction, if the expression is allowa- 
ble, either from having been exposed for ages to the heat, 
which, in the centre of the cone, from whence they were 
probably torn, must have been always intense, or during the 
period of rejection by the present cruption, having perhaps 
more than once been vomited forth and thrown back again 
into the burning gulf, before their final landing on the exte- 
rior of the cone. These fragments exhibit a more or less 
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pearly lustre, apparently in proportion to the greater or less 
degree of torrefaction they have endured. ‘The fusion of the 
leucites seems to be the cause of this appearance. In some 
specimens this process has been carried to such magn = 
that a portion of the lava has run into a black glass, whic 
fairly merits the name of Leucitic Obsidian. In colour, frac- 
ture, and transparency, this substance resembles the common 
trachytic obsidian of Lipari, but differs from it in melting be- 
fore the blowpipe into a black glass, while the obsidian of 
Lipari is well known to produce one of a greyish-white 
colours i) 

But this is not the only alteration produced on these erra- 
tic blocks of lava, by their re-exposure to the intense action 
of the volcanic furnace. In some cellular specimens, the 
cavities are thickly lined with crystals of specular iron, and 
of various other minerals, hitherto undescribed, if not un- 
known. Amongst these, the most remarkable are delicate 
capillary crystals, which are found by the lens to be hexago- 
nal prisms, hollow within, formed by the lateral junction of 
six long rectangular plates. They are either white, or of a 
light fiesh-red colour, and occupy cavities which seem to 
have been produced by the total or partial disappearance of 
the larger crystals of leucite. Acicular radiated mesotype 
occurs in the same manner, as well as brilliant crystals in 
rhomboidal dodecahedrons, of a dark green colour. These 
new crystalline minerals, thus, to all appearance, created out 
of the elements of a lava composed simply of leucite and 
augite, during its re-exposure, under peculiar circumstances, 
to the action of volcanic heat, may be expected to throw a 
useful light on the origin of the numerous and problematic 
minerals occurring in those erratic blocks of crystalline lime- 
stone, &c. &c. of the Monte Somma, which appear to have 
undergone a similar process during the activity of that ancient 
and enormous volcano; and a stronger degree of probability 
is thus added to the opinion, by which these blocks of Jime- 
stone, with their accompanying mica, augite, vesuvian, nephe- 
line, &c. &c. are supposed to be, not unaltered fragments of 
primitive rocks, but portions, perhaps, of the calcareous or 
other strata which once covered the site of Vesuvius, va- 
riously affected by repeated and continued exposure to the 
influence of the mysterious and ever varying phenomena 
which take place in the fiery depths of the volcanic labora- 
tory. 

In a chemical light, the eruption of last October distinguish- 
ed itself from all preceding ones by the excessive abundance 
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of sulphur deposited by the vapours evolved from the lava it 
produced. ‘lhe various chemical products of these fumarole 
have been collected and analyzed, with great care, by 
Messrs Monticelli and Covelli, who have been closely occu- 
pied, since the date of the eruption, in preparing for the 
press a descriptive work on the subject, which will probably 
be out in a few weeks, and, | have no doubt, will prove ex- 
tremely interesting. If I can discover any method of for- 
warding it to England, | will despatch it as soon as publish- 


ed. Inthe mean time, perhaps, these brief remarks ma 


help to gratify the curiosity of the readers of this Journal. 

_ Perhaps it is worth while to mention, that the appearance 
of the actual crater of Vesuvius offers a complete confirma- 
tion of the opinion | was led to adopt in France, as to the 
identity of the circus or upper basin of the Dordogne, in the 
Mont D’or, with the principal crater of that extinct volcano. 

Were the fires of Vesuvius to be in turn extinguished, and 
its activity cease from this moment, (a circumstance by no 
means impossible,) a few centuries would probably see the 
interior of the crater laid open by a valley, through which 
the waters accumulating at its bottom, would discharge them- 
selves into the sea; and in this event, the resemblance to the 
upper circus of the valley of the Dordogne, would be most 
strikingly exact. ‘The lofty and precipitous rocks encircling 
each basin offer the same general characters; equally rag- 
ged, shattered, and calcined, they are composed alike of 
conglomerate beds, alternating with strata of lava, prismatic 
or not, and intersected occasionally by vertical dikes. From 
the margin of these cliffs, in either case, the outer flanks of 
the cone shelve downwards, with a steep and regular slope, 
to the base of the mountain. 

Another interesting parallel may also be drawn between 
the large accumulations of volcanic sand (or ashes) and frag- 
mentary lava, (commonly called lapillo,) washed down from 
the sides of Vesuvius by the rains, which fell with great vio- 
lence during the late eruption, and those large deposits of 
tufaceous conglomerates, in the volcanic country of France, 
to which I assigned, upon the spot, a similar origin. Nothing 
could be more confirmatory of the justness of that hypothesis, 
or more clearly illustrate the mode of formation of such 
rocks, than the phenomena which took place on all sides of 
Vesuvius, a few days after the great crisis of the eruption in 
October last. The fine impalpable sand thrown out from the 
crater for many days together, had covered the surface of 
the mountain to the depth of from one to five feet; and 
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necessarily impeded whatever rain fell upon this space, from 
draining off, as usual, through the porous and loose matters 
which compose the sides of the volcano. In this state of 
things, on the 27th October, the clouds, which had long 
gathered in dense masses around and above the cone, began 
to discharge their contents in prodigious quantities; and, in 
consequence, torrents of sand, mixed with water, appearing 
like liquid mud, swept with terrible impetuosity down the 
slopes, tearing them up in their passage, hurrying along 
fragments and blocks of lava, of great size, (some even from 
40 to 50 feet in girth,) and depositing heaps of alluvium on 
the sides and at the foot of the mountain. The damage oc- 
casioned by these “ lave d’acqua,” or “ di fango,” as they 
are called in the language of the country, was far greater 
than what was suffered from the “ lave di fuoco.” The lat- 
ter only destroyed a few acres of wood and vineyard, but 
by the former a much larger space of cultivated soil was de- 
vastated, walls were overthrown, houses and streets filled 
with sand and stones, and some lives even lost, from the sud- 
denness of their descent. 

There can be no doubt, that a great portion of the tufa 
strata, under which Pompeia and Herculaneum lie buried, 
were deposited by alluvial torrents of this nature; and I 
make no question but that parallel phenomena, on a larger 
scale, produced those massive formations of tufas and breccias, 
which shew themselves in such abundance around and upon 
the extinct colossal volcanoes of central France. 


P. S.—I open my letter to say, that accounts have just 
arrived from Sicily, of an earthquake having done great 
damage in that island. Palermo has been shaken dreadful- 
ly, about thirty lives lost, and houses injured to an extent of 
loss equal to half a million sterling, it is said. Messina and 
Catania have suffered much less. Jt is difficult to say 
whether this calamity has any connexion with the eruption 
of Vesuvius last year, or with the dreadfully stormy weather 
we have had since. It is a very unusual phenomenon at 
Palermo. 
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Art. XXXIX.—Narrative of an Ascent to the supposed Vol- 
cano of Arequipa, or Peak of Misté in Perus By -Samur. 
Curson, Esq. Communicated by the Author. 


In the latitude of 16° 24’ south, and longitude 71° 42’ west 
is Situated the valley of Arequipa, remarkable for its agri- 
culture, the dryness of its atmosphere,* and the singularity 
of its situation. 

Its form is oval, rather lengthened, being about twelve 
miles in length from east to west, and six in breadth from 
north to south, elevated at the lowest part about seven thou- 
sand feet above the sea. Its southern side is bounded by 
stony ridges between two and three thousand feet high ; 
overtopped on the east, and thence round to the north-west, 
by colossal mountains, some of them thirteen thousand feet 
higher than its own level; and watered by a river which, 
after running through its whole extent, discharges itself in 
cataracts over rocky declivities in the west. 

On the north-east side of this valley is the city of Are- 
quipa, elevated seven thousand, seven hundred and seventy- 
five feet above the sea, behind which rise the three loftiest 
mountains called Chacheni, Misté, and Pichu Pichu. The 
Volcano or Peak of Misté is three leagues north-east from the 
great square of the city; but such is the effect produced by 
its great elevation that, at night-fall or by moon-light, it 
seems almost to overshadow it. 

The ground rises gradually from the city towards this 
mountain, a distance of about five miles, over one of those 
sterile tracts known in Peru by the name of Pampas, and 
is then broken into ridges forming part of its base, and these 
are covered with verdure which increases as you ascend in 
that direction. 

The atmosphere about the Peak of Misté is exceedingly 
transparent, (which may be owing partly to the porous na- 
ture of the materials of which the peak is formed, and to the 
consequent rapid melting of the snow, aided by the free pas- 
sage of air underneath). ‘The inhabitants of Arequipa are 
never surprised by the fact that many months pass without 
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* The Hygrometer of Kater which, with the Levant wind, at Cadiz, 
only fails to 3 40-100, ranged here from 1 23-100 to 2 29-100 during 4 
whole year. 
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a cloud being seen on this summit; while on the contrary 


they are always ready to imagine, when such a phenomenon 
does occur, that something extraordinary has happened in 
the interior of the mountain ;—that earthquakes are near, or 
that the Peak may explode and bury their city under its 
eruptions. 

These apprehensions have operated so strongly on the in- 
habitants at different periods, that they have been on the 
point of abandoning their city. 

In 1667, an unusual alarm having been excited by an 
eruption from the Volcano of Omate, about forty miles dis- 
tant, (after which the summit of Misté was enveloped in 
dense clouds) the Corregidor Ayala ordered four persons to 
ascend the mountain and examine into the appearances 
about the Peak; but these persons, neglecting the advice of 
the Indians best acquainted with the ascent, were unable to 
execute his orders. The alarm increasing, Father Alvarez 
Mcrundez, a Dominican friar, accompanied by some curates 
and a large number of Indians, then attempted to gain the 
summit. It was said they effected their object, and, “ by the 
aid of a portable altar, celebrated mass half way up”. Of 
the crater, so much feared, they only reported that it cer- 
tainly was a crater, and had a circular elevation of sand in 
the middle from which smoke exhaled. 

In 1784, an earthquake, which laid in ruins a large part 
of the city of Arequipa, renewed the terrors of the inhabi- 
tants with regard to the Peak of Misté; and no younger 
person being found bold enough to attempt its examination, 
the bishop of Arequipa, Father Miguel de Pamplona, at the 
advanced age of eighty, undertook the enterprize himself. 

It would appear, however, that the intendant, wishing to 
have the merit of the discovery, as it was then called, to 
himself, incited Don Francisco Suero, a hotheaded Irish- 
man, to undertake it in opposition to the bishop’s wishes. 
Suero with his Indians passed the bishop on the way, while 
the latter was sleeping, and scaled the peak on the northern 
side, descending on the cast to avoid meeting his com- 
petitor. 

The aged bishop, after suffering severely from cold and 
other causes, attempted to follow Suero, at first on foot-and 
afterwards in a litter; till finding himself exhausted by 
fatigue and bruised by the probably intentional striking of 
the litter against the rocks, he sent his Indians forward with 
an iron cross, to be planted on the south-western side of the 
peak facing Arequipa, and directed them to explore the 
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supposed crater in the south-east. It is probable that their 
ambition to plant the cross higher than human feet were 
supposed to have trodden before, excited the Indians to ex- - 
ecute this part of the bishop’s orders; but they left the 
crater unexamined and unreported, except by vague tradi- 
tions similar to those already current. 

On Suero’s return, his statements, owing to his own want 
of observation, or to the intendant’s orders, were so obscure, 
that it was doubted whether he had visited either the Peak 
or the crater; and the subject being still considered very 
important, a commission was named in the next year by the 
intendant, who placed his secretary Don Francisco Velez at 
the head of it, and added Suero with three other persons to 
assist him, besides a great number of Indians. Only one or 
two of the party finally reached the summit, and these gave 
no satisfactory account of what they had seen. ‘They fur- 
nished, however, a pompous report for the Court at Madrid, 
which was perhaps what the intendant most wanted. 

At length in 1796 Thaddeus Haenk, a Bohemian natu- 
ralist in the service of Spain, ascended to the summit after 
great sufferings; remained there somie hours, and ascer- 
tained the size of the crater; but I could never Jearn what 
his opinion was respecting the state of the Volcano, and in the 
year 1811, when I arrived at Arequipa, public opinion 
seemed to be still entirely unsettled on this subject. Too 
many people were as willing as ever, and perhaps more so, 
to believe themselves in hourly danger of a fresh eruption ; 
a cloud never rested on the mountain without exciting ap- 
prehension, and the shock of an earthquake was sure to fix 
all eyes on the summit of the Peak with fearful anxiety for 
a succession of days. ‘The extravagant opinions and reports 
respecting the Peak of Misté made me desirous to examine 
it; and, though the project was combatted by many friends 
whose heads were filled with the fearful reports of the suf- 
ferings of Velez and his party ; yet the intendant, as well as 
the bishop, encouraged me to expect success, and three other 
persons* among the number of my friends, were found wil- 
ling to share with me all the threatened dangers and fa- 





* Don Francisco Valdez de Velasco, Don Vincente Cruz de Albistur, and 
Don Manuel Tello; the firsta Roman, the second a Biscayan, and the last a 
Peruvian creole. It seemed singular that four persons from such distant 
parts of the globe should happen to be companions in such an expedition. 
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tigues. I therefore finally determined on making the attempt 
on the 27th of October, 1811. 

I prepared for the ascent by providing myself with a 
quadrant (the only one in Arequipa), thick clothes for cold, 
stout shoes, and a stock of lemons, as well as thirty or forty 
yards of rope to descend into the crater. My companions 
on their part furnished themselves with some provisions, and 
a large stock of squibs and rockets with which they meant 
to give notice to their friends in the city when they should 
have reached the summit. 

At daylight on the morning of October 27, Valdez hay- 
ing first made his appearance, we called up our other com- 
panions and went to mass to prepare ourselves for “ entering 
on our great undertaking.” 

At seven we left Arequipa on mules, accompanied by 
my trusty servant Reymundo, and took our way over the 
pampa or plain above the city, beyond which we passed a 
ridge of hills seven miles from the city, which separate the 
curacy of Chiguata from the Campina de Arequipa. I esti- 
mated the top of this ridge to be three thousand feet above 
the city. Descending on the eastern side of it, we came to 
a run of salt water, from which the village (eleven miles from 
the city) takes the name of Agua Salada. 

A mile farther on we reached Cangallo, a small farm be- 
longing to the friars of the order of Buena Muerte, and pro- 
ducing potatoes and grass. This farm being conveniently 
situated on the great road is not without its tambo or tavern, 
where cattle are taken care of and travellers may dine very 
comfortably, if they have brought their dinner along with 
them, and are able and willing to cook it. 

The mercury in my barometer stood here at 21.430 
inches, and at 68° in Fahrenheit’s thermometer, which would 
indicate an elevation of 9,602 feet above the seas The hu- 
midity of the atmosphere was only equal to 1,435 or 74% less 
than at Arequipa*. 

The soil at Cangallo is naturally bare of vegetation, 
though a little alfalfa or lucerne is raised by means of artifi- 
cial irrigation; but the side of the mountain, visible in the 
north, has a distinct belt of verdure extending about one- 
third of the distance toward the Peak, and nourished as it 





* The range of the thermometer throughout the year at Arequipa is be- 
tween 52° and 78°, the greatest cold is in June, and the greatest heat in 
December. 
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would seem by the vapours which hang about the base of 
the mountain. : 

While I was employing myself at Cangallo, in sketching 
the appearance of the neighbourmg land and arranging my 
barometer, | was visited by the cacique of Chiguata, Don 
Francisco Arenazas, who had received orders from the in- 
tendant to assist me in the ascent. He brought with him in 
consequence a number of Indians, of whom I selected six 
for guides. Two of them were to carry provisions on horse- 
back, the first in company with us, and the other to meet us 
on the north side of the Peak, where we proposed to sleep, 
and proceed afterwards on foot. The other four Indians 
were to follow us on foot as well as they were able. 

Having taken some refreshment, | directed my Indians to 
purchase provisions, and taking leave of the cacique, we 
passed a plain that rose gradually towards Yachi in the 
north-east. We found the slope on which we advanced soon 
covered with light herbage, which gradually increased till in 
the neighbourhood of Yachi we found bushes of considerable 
size. At the foot of the height of Yachi we passed a chasm 
of which many are formed by the-rapid torrents in the 
months of January and February. We descended into it 
about two hundred feet. ‘The sides were formed of alter- 
nate strata of coarse and fine soil, with some variations of 
colour, and intermingled with round stones very smoothly 
worn but not discoloured. Pieces of pumice-stone were, 
however, here and there visible in the strata, some of which, 
particularly the upper parts of them, were of earth as fine as 
ashes and nearly white. . 

The bottom of the chasm was of solid rock, worn smooth 
by the water. I had not time to break off a piece of it, but 
from a passing observation I judged it to be sienite ; it had 
here and there a more compact appearance, resembling grey 
porphyry. 

The humidity in this hollow was sufficient to bring for- 
ward some thrifty bushes, from among which we provided 
ourselves with walking sticks to serve us in the ascent. 
Leaving the gulley we mounted by an almost perpendicular 
path the height of Yachi, where we had a view of the 
plain of the same name, with a road leading over it to a sort 
of pyramid made of the bones of mules which had perished 
here in consequence of the diminished pressure of the atmos- 
phere on the lungs at this elevation. The singular effect 
this preduced is generally known in Peru by the name of 
“ Sorroche.” It is seldom experienced below eleven thousand 
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five hundred feet elevation ; at twelve thousand five hundred 
it is sensibly felt by beasts as well as men, and on reaching 
thirteen thousand and fourteen thousand, few persons can 
bear up against it. It affects human beings like sea-sick- 
ness, causing a swimming in the head and nausea, with ex- 
treme restlessness and head-ache. ‘The Peruvians attribute 
it to antimony, with which they suppose the mountains are 
more or less charged! ‘This name may probably have been 
derived from the Quechua or Peruvian language, perhaps 
from the word “ Surruchec”—to faint or disappear. 

By an observation made with the barometer, the tempe- 
rature being 62° Fahr. the elevation of the south-west end 
of the plain between Misté and Pichu Pichu was found to 
be twelve thousand four hundred and fifty-nine feet above 
the sea. ‘The hygrometer marked 1,435. 

As soon as I could finish my observation, the clamours of 
my companions obliged me to remount and overtake them, 
when we rode for about a league in a north-west direction 
over an ascending plain of sand towards the pile of bones, 
from which this place takes its name (Alto de los Huessos). 
In crossing this plain I observed at intervals numbers of 
round stones scattered in every direction, which at first sight 
appeared to have suffered from the action of fire. On ap- 
proaching near to some of them of six or eight feet dimen- 
sions, | observed that only the southern side, exposed to the 
trade wind, had this red appearance, the other side retaining 
its natural colour and being perfectly smooth and hard. 
These stones seemed generally to be of grey porphyry’*, 
some that were darker rather to incline to slate. 

From the pile of bones we proceeded towards the north- 
west, and entered a tract of high prickly grass skirting all 
the eastern side of the Peak, and vegetating in sand and 
light dust, which latter greatly incommoded us, rising with 
the least air, and well nigh stifling both us and our mules. 
All this grassy tract was full of partridges who had their 
nests in the fine dust under the tufts of grass and were so 
very tame that we rode close upon them before they rose, 
and even then they seldom flew out of gun-shot. ‘The Peak 
viewed from the pile of bones exhibited a broader base from 
north to south. Large ridges covered with grass rose from 
the plain, one above another, till they reached a steep bar- 
rier of sand which prevented access on this side to the sum- 





* Probably Trachyte. Ep. B, J. 
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mit, we could only here see a body of craggy rocks which 
we mistook for the summit above us, projecting considerably, 
and having very little the appearance of a volcano. We at. 
tempted once or twice to pass the ridges which crossed our 
route, but found them too abrupt, and only tired ourselves 
and our mules in the effort. Our Indian guide discovered 
here so much ignorance of the road that I determined to take 
the lead myself, and turning the foot of the north-eastern 
ridge, I proceeded directly westward, ascending as much as 
possible. We were here obliged to be very careful abou 
hurrying our mules; for the sorroche now began to affect 
them as well as one or two of my companions. 

We however continued to advance, climbing and plunging 
among these grassy hummocks, until with the last rays of 
light we came to a high ledge of rocks descending towards 
the north. Finding ourselves much fatigued, we determined 
to rest here, though I was anxious to reach the spot where 
we were to leave our mules. We selected a spot of fine 
black sand and while some prepared grass to lay our pillows 
upon, others kindled a large fire with yarete* as a signal to 
the Indians we expected to join -us, as well as to heat our 
provisions and water for lemonade. My companions were 
busy firing rockets which they thought would be seen from 
Arequipa. I very much doubted this, but running up the 
ridge to join them I found myself almost exhausted by a sud- 
den difficulty of breathing; and perceived how completely 
the inhabitant of the coast is disabled on his first arrival in 
these elevated regions.t After resting a while we endeavour- 
ed to take a few mouthfuls of food before we tried to sleep; 
but it was in vain.e The sorroche had deprived us all of 
appetite except the guide and my servant. ‘The same cause 
prevented Valdes and myself from sleeping, and we kept 
watch through a very fine night. Not a cloud obscured the 
sky, and the moon shone with unusual splendour. My 
thoughts were busy with all that was dear to me in distant 
regions, and these feelings were naturally cherished by the 


* A resinous plant growing in the form of a cup reversed—the branches 
close and matted, bending down so as to touch the ground conceal the stem 
which is not more than an inch thick when the plant is a yard in height. 

t When Almagro and Pizarro were contending for the government of 
Peru, the former was advised by his friends to attack Pizarro’s army while 
they were ascending the defiles of the Andes, because, being overcome by 
the sorroche, they would be unable to resist. The high minded Almagro 
rejected the proposal as degrading to a Spanish soldier, and shortly after 
at Salinas, near Cuzco, he paid with his life for his generosity. 
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romantic appeagances about me. ‘The arrival of two more 
of our Indians put to flight all these waking visions and left 
| me only the unpleasant realities of mcreasing cold and thirst, 
heightened by the effects of sorroche. ‘Towards morning I 
observed frequent electric explosions in the north-east ; some 
of them so vivid as to illuminate the whole atmosphere. 

It is probable they were produced by the condensation of 
the atmosphere of the coast when met by the cold air of the 
) Puna* in its nightly descent westward. 

On the 28th the day broke extremely cold. It was in 
vain | roused my party, none of whom were willing to leave 
their warm quarters and encounter the sharp north-east air 
from the Puna. Nightcaps and handkerchiefs had been in- 
sufficient to keep our heads warm, and the edges of our 
blankets exposed to respiration were fringed with icicles. 
Our mules were saddled and our fire renewed before I got 
the party on their legs. 'T hey all complained bitterly of the 
cold, and as it appeared with som2 reason; for our small 
stock of water which had been secured in the dry grass, un- 
der the head of our bed, was found hard frozen, and a bottle 
of wine left exposed to the air was half congealed. ‘The 
moisture of the atmosphere was 1%4,—the thermometer 
marked 26° above zero, yet my lemons when thawed by the 
lire immediately froze again on exposure to the air. Our 
Indians had slept soundly in the grass with only a light rug 
lor a covering, and their legs and feet quite bare. At this 
place a barometrical observation gave 13,567 feet, a greater 
elevation than the Peak of Teneriffe. 

| remained here till sunrise, about which time another of 
ny Indians arrived on horseback but without water or intel- 
ligence of the bearer of it. Small as was the stock on hand 
| still determined to advance, hoping that our watermen 
, would overtake us before we reached the north-west ledge. 
» Accordingly we mounted the rocky barrier before us to pro- 
| ceed westward, but our further progress was arrested by a 
precipice that for some time baffled all our efforts to pass. If 
we had made the attempt on the preceding evening the re- 
‘ult may easily be imagined, for, as it was, we had great 
difficulty to find an outlet free of danger. We reached how- 
ever in safety a grassy slope of about a mile in extent termi- 
nated by another rocky ledge. In passing this slope we all 





¥ 4 . . . . 
A Peruvian word, signifying a plain elevated more than 11,000 feet, 
| ‘0 as to be within the range of the sorroche. 
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experienced more strongly the effects of soproche and our 
mules hardly kept upon their legs. 

Our situation in this passage was by no means pleasant, 
for the slope at a short distance below was intersected by an 
abrupt precipice falling several thousand feet intothe river 
Arequipa ; and before we reached the ledge west of us, the 
saddle slipped over the tail of my mule in one of the sandy 
ascents, and I came down enveloped in ponchos*, pillions and 
saddle-bags, at the imminent risk of my neck. | 

The frightened mule plunged away by herself down the 
slope towards the chasm, and was only saved from destruc- 
tion by Reymundo’s noose adroitly thrown over her neck 
when at full speed. This accident determined me not to ad- 
vance any farther on mules, but rather to commence the 
ascent on foot from the next ledge, believing it must commu- 
nicate at a short distance above with the great north-western 
ridge which it was my object to attain. At the foot of the 
next rock I therefore mustered my party. Valdes and his 
mule had both sunk under the sorroche on this sloping 
plain, so that I was obliged to send Reymundo back with 
him and with all our baggage, with orders to wait for me in 
the upper part of the grassy region west of the pile of bones, 
taking care to keep up fires after dark and to discharge 
rockets at short intervals. At seven o’clock Tello, Albistur 
and myself resolutely commenced our ascent on foot, accon- 
panied by three Indians who carried some yarete to kindle a 
fire at the summit, the rope to descend into the crater, my 
quadrant, and a few necessary refreshments. Our elevation 
was then about 14.000 feet. The Peak above us presented 
the appearance of three horizontal strata of rock, the upper- 
most of which, of craggy and perpendicular aspect, we 
supposed to be the same rocky crest which we had seen from 
Arequipa. The Indians advanced faster than we did, though 
they also suffered from shortness of breath. For myself | 
suffered greatly, not oniy from the sorroche, but also from 
the effects of a sleepless night. I had frequent returns of 
headache, dizziness and nausea, each of which seemed to 
leave me weaker than the last—and I began to have strong 
doubts whether my strength or spirits would hold out to the 


*A mantle 9 feet long and 5 wide, with an opening in the middle, 
through which the horseman puts his head. They are made of various 
materials—light cotton for dust, thick woolen for cold, and wool and hai! 
for rain. Some of the latter are very costly. 
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top.* ‘ello gradually fell behind even me—for though ac- 
customed to travelling in the Puna, he had against him the 
weight of fifty-four err spent in extreme hardships. He 
used great exertion, but in vain; at last he was obliged to halt 
every seventy or eighty paces, and, as our staying with him 
would have prevented our reaching the summit before night, 
J urged him to return before he should suffer still more from 
fatigue. After some time spent in convincing himself, or 
rather allowing himself to be convinced, that he had gone 
higher up than the bishop of Pamplona, he at last consented : 
but now it was impossible for him to overtake Reymundo 
and the mules, whose situation we ascertained by the dust 
they raised, and he was obliged to take another path to meet 
them. We were therefore forced to send an Indian with him, 
and to diminish our baggage by leaving the rope and part 
of our provisions. To Fello and his Indians | ceded m 
only bottle of brandy, and half of my water; we then took 
an affectionate leave and parted. At this point the last 
vestige of vegetation disappeared. For some distance pre- 
vious the yarete had been so minute as nearly to resemble 
moss. ‘The second division of the Peak which we now be- 
gan to ascend, appeared to be a mass of red rock, to reach 
the top of which two sandy ascents were passed which ex- 
hausted even the strength of our Indians. 

The eflects of sorroche had increased, and the heat of the 
sun was troublesome also. We had too little water to allow 
ourselves more than a spoonful at a time to clear our mouths 
of the fine dust which at times threatened to suffocate us. 
Here too we found our lemons of great use, particularly in 
lessening the dizziness which had begun to annoy us greatly. 
It was ten o’clock when we commenced this ascent, and here 
! found that I gained on my companion, whose spirits failed 
with his strength, while mine were excited by the idea that 
we had finished two-thirds of our labour. ‘The surruchee 
however was so strong at the summit of this ridge that we 
could not advance more than fifty paces at once, and were 
obliged to halt at each interval fifteen or twenty minutes. 
The height of this spot, deduced fiom Haenck’s estimate of 
the greatest elevation of the Peak, would be about sixteen 
thousand four hundred feet. 
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“On another occasion, however, in crossing the Andes from Lima to 
Pasco I suffered still more, owing I believe, to my having eaten more than 
here, and to my wanting the lemons which relieve the lungs considerably 
in these situations. 
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Here we discovered another rocky ledge between us and 
the summit, and our hearts sunk as we viewed its perpendicu- 
lar face, which seemed to bar all further passage. Our guides 
assured us however that we could pass, and that all who had 
ascended before us had scaled the same rock. The second 
ridge, which we were now leaving, was composed of slate 

rphyry of a red tinge, but I took no specimen, for besides 
that Tello had taken my hammer, the sickness of the sor- 
roche was enough to prevent attention to any thing but our 
immediate safety and further advance. After many hard- 
ships we reached the top of the third ridge (of blue porphy- 
ry) at an elevation of seventeen thousand five hundred 
feet. This ridge extends north-west towards the Chacheni 
ridge* from which it is separated by a monstrous cleft of 
which the sides are perfectly precipitous, and in the bottom 
is the little valley of Charcani, watered by the river of 
Arequipa, which forces its way through it almost in the form 
of a continual cataract towards the Campina. The perpen- 
dicular height of the precipice on the side of Misté is about 
seven thousand five ‘ca feet. The sensation expe- 
rienced on looking into the valley can scarcely be imagined; 
I could not minutely examine it, nor even cast my eyes down 
without a shudder of terror. Ata safer distance nothing 
could be discerned but a line of green marking the extent of 
cultivation, and a streak of white formed by the foaming 
river. 3 
The distant view westward included Liguas (about twenty- 
five leagues off,) and to the east and north-east we saw the 
road to Cuzco over the Puna to a vast distance. 

In our further progress we had to descend through a nar- 
row rocky passage, with Charcani precipice on our right, 
and in one place we found a dangerous pass of fifteen or 
twenty feet of rock, which we traversed with great difficulty. 
This pass brought us out in front of a rocky wall of seven 

ards in height, whose face was quite perpendicular. At 
sight of this, Albistur gravely assured me that we should 
never reach the summit, and proposed our descending or 
sleeping where we were. — I had. some difficulty in convincing 
him that we could never overtake the mules, now four leagues 
to the eastward, by descending as he proposed; and that 
we had no sufficient clothing to shelter us trom the cold on 
the slope where we had passed the night previous, and as to 


* About 21,000 feet high. 
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staying where we were, it would have been little better than 
madness. ‘The only alternative, and the best chance for our 
lives, seemed to be to scale the rock before us, and then slide 
down on the eastern side of the Peak in the sand. Even this 
was by no means easy, and not entirely safe, for it was al- 
ready past two—the atmosphere growing colder and our 
strength so much reduced that we could advance only thirty 
steps at atime. At the foot of the rock before us was a 
sand-shoot, or precipice, of several thousand feet ; its top was 
shelving and covered with innumerable small pieces of burnt 
stone, which came rattling over its side with every gust of 
wind, and sometimes brought with them larger pieces, which 
bounded from its side to lose themselves in the sand below. 
Agitated by the variety of dangers we had already passed, 
and by greater perils in prospect, 1 myself began to have se- 
rious doubts whether we should ever reach the summit. Our 
situation was certainly critical. We were at the elevation of 
eighteen rhousand feet above the sea, debilitated by fatigue, 
oppressed by sickness, and suffering from thirst. A confused 
train of gloomy reflections so depressed our spirits, that we 
both lay down at the foot of this rocky barrier for the space 
of an hour without speaking. At three o’clock, having part- 
ly regained our strength, we determined to attempt the 
escalade. 

One of our Indians first ascended, supported by the party 
from below ; and we all followed by the aid of a cord which 
he passed down to us. 

Having gained this elevation, the whole surface of the 
mountain above and around us, appeared like one continued 
mass of burnt stones, of various colours, and so light as to be 
moveable by the wind, which blew them down upon us like 
hail. Alarmed at these appearances we hurried on as fast 
as our strength would permit, nor did we stop to examine the 
spot till we were relieved from our apprehensions. 

Four specimens gathered from this ledge proved to be— 

1. Red and green Porphyry burnt. 

2. White and yellow Porphyry with burnt Feldspar. 

3. Black Porphyry mixed with Feldspar and Quartz. 

4, Ferruginous Quartz much burnt. 

The surface of the mountain above the ledge was covered 
with burnt stones, except here and there a piece of red rock 
remaining uncovered. The fatigue of ascending was very 
great; the difficulty of respiration and our weakness pre- 
vented our making more than fifteen or twenty paces at a 
time, and we slipped back more or less at every step. 
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The want of water too, added much to our suffering. Our 
mouths were parched still more by the dryness of the at- 
mosphere, (Kater’s hygrometer marked 0.93,) and the fine 
dust at times almost choked us, the arteries of our temples 
were swelled by the sorroche. At every resting place we 
seemed nearer and nearer to suffocation, and went on with a 
feeling of desperation, as struggling for life. Our Indians 
excited us to persevere by the hope that each new effort 
would bring us to the summit, and but for this artifice it is 
doubtful whether we should have succeeded at all. At 
length we reached a large body of red rock, at about eighteen 
thousand five hundred feet elevation, and here, to our 
great joy, gained a view of the top of the mountain with 
Pamplona’s iron cross and the cavity on the eastern side 
which marks the situation of the crater. Enlivened by this 
view, after swallowing our last spoonful of water and eating 
our last lemon, we were enabled to view the scene around 
us with feelings something like admiration. We looked 
down on every thing but Chacheni, which seemed to raise 
its snowy head in the north-west to even greater elevation. 
A long strip of white clouds under us concealed the chasm 
between the two peaks. In the west the view was only 
bounded by the deserts. In the east-south-east the salt pans 
behind Yachi were seen over Pichu Pichu, in the east the 
volcano of Ubinas on the Cordillera, and the white summit 
of Illimani on the eastern Andes near La Paz; in the north- 
east the horizon was bounded by the mountains of Cuzco, 
between which and us lay an immense extent of desert, 
where the river of Arequipa, reduced to a rill, disappeared 
from view. Much time might well have been spent in feast- 
ing on so impressive a view, but the lateness of the hour, and 
the increasing cold, now at 36° of Fahrenheit, warned us to 
proceed. We pressed forward in a south-west direction to- 
ward the summit, till we reached the elevation of nineteen 
thousand two hundred feet*. The mountain of Chacheni 
presented here a volcanic appearance. It seemed to be 
formed of four peaks closing toward the summit and leaving 
in the middle a vast hollow, and each had the same appear- 
ance of a crater opening toward the south-east. My ther- 
mometer fell to 32°, and the wind increasing in violence from 
the south-west brought along with it a great body of clouds 


*This is within 200 feet of the height attained by Humboldt and 
Bonpland, ia 1802.—( Edit.) 
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which concealed the plain for many leagues from the base 
of the Peak. 

| determined to lose no time in examining the crater. 
My Indians on reaching its mouth were forced by the vio- 
lence of the wind to crouch down to the ground, but not- 
withstanding this inconvenience and the cold, now ten 
degrees below freezing, I surveyed the crater for some 
time in silent wonder and admiration. On the western side 
were lofty rocks of one hundred to one hundred and fifty 
yards in height, declining to forty and fifty in the north and 
one of very little elevation in the south and south- 
west. The extent of the opening from south-east to north- 
west I judged to be six hundred yards, and the breadth 
half as much. All the rocks on the north-west side were of 
a red colour, the points very irregular and ragged, as if torn 
by convulsions of the crater. On the north-east side they 
were tinged with white and yellow spots, as my guides in- 
formed me, by sulphur. The bottom was nearly covered 
with white sand laying in drifts round the edges, as if blown 
so by the wind. In the middle rose a circle of black sand, 
low and almost open in the south-west, and highest in the 
opposite point. The heavy gusts of wind entering on the 
south-west, often traversed the crater with a loud roar, and 
may probably have fed to the belief of subterranean fires. 
Every time this whirlwind made its circuit it threw up co- 
lumns of the fine black sand, in a form which may easily 
have been mistaken at the city and adjacent villages for 
eruptions of smoke. The error could only be detected by 
observing their sudden disappearance. ‘The sand in the 
crater seemed entirely unmixed with stones. The cold 
within the sandy circle acted evidently with great power on 
the comparatively temperate airs that passed over it; the thin 
vapour which reached its verge increased suddenly in densi- 
ty, and settled into the middle of the circle, probably in the 
form of snow or sleet. 

Other vapours appeared on the edge of the rocks in the 
south-west, and seemed to increase in length and whiteness 
as they advanced towards the circle. Pressed down to the 
rocks by the wind, they had a most strange appearance. 
My Indians called this phenomenon the “ serpent of the vol- 
cano.” My barometer sunk here to 15;4%%, which would 
give the elevation of seventeen thousand and sixty-six feet 
only, but the mercury did not vibrate in the tube, and fine 
streams of it escaped from the index glass as well as from 
the joints of the cistern, indicating that the latter was com- 





ee eee Sagres Fe cat 





_~ paeg 1 - a aa ~ 
SP te tee ng tape eee " 
~ re net DRM Meret 


ene Ee aS 
aie 


A haat a nap lat aheae dy needles 


algae ~ 
Peers 





366 Narrative of an Ascent 


pletely filled by the descending column of mercury, and 
consequently that the instrument would give a measurement 
much short of the true one. 

The Peak of Misté was carefully measured in 1794 or 
1796 (by angles taken from the plain near the city) by 
Thaddeus Haenck, who found the south-western crest to be 
three thousand one hundred and eighty toises, or twenty 
thousand three hundred and twenty-eight feet, above the sea; 
according to which, the spot on which I stood would be 
nineteen thousand seven hundred feet, it being within six 
hundred feet of the cross on that crest. 

While pausing to look around me at this great elevation, 
I could not avoid framing something like a plausible theory 
which might explain the most striking appearances that met 
my eye. It seemed unlikely that the sand existing in such 
great abundance, on the side of the Peak from north-east to 
south-west, in a direction opposite from the prevailing winds, 
as well as in the crater itself, should have been thrown out 
by the volcano. The lcose stones on one side of the moun- 
tain are not covered by it, and if they were last thrown out, 
why should they not have been scattered, more or less, over 
the whole surface of the mountain, and of course be still to 
be found there? ‘The fact-is, that the vestiges of former 
eruptions from this crater‘exist only at an elevation of at 
least eighteen thousand feet, or buried at the foot of the 
mountain, while the crater and the southern declivity are 
loaded with sand. May we not be fairly led to presume 
from these facts, that the volcano was antideluvian ? ‘The 
rushing of the great waters from the south would have pro- 
duced just such appearances as Misté and Chacheni now 
present. The former would be (as we find it) choked and 
loaded with sand—while the latter, presenting a firm barrier 
to the passage of the waters, would be stripped of its soil, 
and the ocean, forcing a passage between the two mountains 
to the plain of the Andes, would have left the north-west 
side of Misié rough and precipitous, as it now appears. 
While I was amusing myself by these speculations, one of 
my Indians came to tell me that Albistur was spitting blood, 
and that they all were perishing with cold. I hastened to 
join my companion, and was a good deal alarmed when ! 
observed the quantity of blood he had raised, though | 
treated the matter lightly to avoid lowering his spirits. ‘The 
accident prevented our proceeding to the cross (six hundred 
and twenty-eight fect higher), and we determined to make the 
best of our way toward the eastern side of the crater, to 
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begin our descent. Soon after commencing our march, 
we were much surprised at observing the print of human 
feet in the sand, apparently very recent. We presumed 
that the person who had ascended, unobserved by us, could 
not be many hours in advance, and were at a loss to imagine 
for what purpose or by what path he had arrived before us 
at this great elevation. Jt seemed most probable that some 
of our own party might have straggled in this direction, after 
mounting by some path still more precipitous than that 
which we had followed. my Indians suggested that the 
person, whoever he was, might have come there in search 
of sulphur—hinting at the same time that he might also have 
come in search of something else of more value. 

Proceeding on our route | observed that the Indian guides 
followed a very crooked line of march, and inquiring into 
the cause, I found they were following the footsteps of the 
stranger who had preceded us. At last they stopped, affirm- 
ing they had discovered the cause of his visit, and, pointing 
to a small excavation in the earth before us, assured me it 
was “ silver and gold” that had brought him here. The 
day was just closing, and there was barely light enough left 
for me to observe the appearance of the earth to be different 
from any we had previously seen. Our Indians seemed to 
exult in their discovery of this spot, and said they had for 
some time suspected that the Chiguata people “ could not 
have come so far for sulphur only”. At the same time the 
gravely assured me it promised fair for a rich vein of silver, 
and I took up a few specimens in consequence, which proved 
to be grey porphyry with feldspar and not burnt. Leav- 
ing the Indian’s track, we proceeded toward the north-east, 
and were agreeably surprised by the discovery of a body of 
ice, which greatly refreshed us, and particularly Albistur, 
who was almost sinking under his various fatigues. Our In- 
dians took some large pieces along with them, and we then 
continued our descent along the north-east side of the crater, 
where I perceived a strong smell of sulphur, which yet 
hardly amounted to the suffocating vapours that Don Fran- 
cisco Velez says he found issuing from the mouth of the vol- 
cano. The Indians it appears often ascend on this side of 
the mountain in search of sulphur, and many traditions are 
extant of greater treasures, such as the concealed relics of 
the Incas, and veins of the precious metals—the existence of 
which is certainly not impossible, and gains some appear- 
ance of probability from the superstitious secrecy of these 
people with regard to any traditions received from their fa- 
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thers, as well as from the frequency of their visits in this di- 
rection and familiarity with the mountain paths. A ridge 
of high rocks preventing our progress in the direction we 
had taken up, we turned to the eastward on the same bod 
of burnt stones as before, winding in this way round the foot 
of the crater. As the day closed, the moon, now at its full, 
gave us a perfect view of our route, and discovered below 
us a very singular appearance. The great mass of clouds 
which had been forced up the Charcani passage, during 
the afternoon, and covered the descents to the north an 
east, now lay spread in every direction below us, and the 
points of Pichu Pichu and its neighbouring summits piercing 
through, here and there, looked like islands in a sea of fog. 
Even these at times disappeared, and we seemed as if alone 
in the world. The effect on our feelings was very forcible, 
and would appeal strongly without doubt fo the dullest ima- 
gination. 

After some anxiety about the line of our march, in conse- 
quence of looking in vain for the expected signals from 
Reymundo and the party below, we were greatly relieved, 
at nearly eight o’clock, by the sight of a rocket in the very 
direction which we had chosen, though at a great appa- 
rent distance. ‘This last however seemed to be lessened by 
the sandy nature of the ground, for we only found it neces- 
sary to raise one foot and preserve as long as possible an 
corer on the other, which would thus carry us several 
yards without any exertion on our parts. 

These signals having made us certain about our true line 
of march, I consented at last to leave Albistur, whose great 
weakness kept him back, and who had been some time urg- 
ing me to descend in advance, leaving an Indian for his 

uide. In ashort time I approached so near the body of 
clouds below, as to distinguish a fire shining faintly through 
them. At a quarter past nine I entered the cloudy screen, 
and soon emerging on the lower side I found myself near 
enough to give notice of my approach by loud shouts, which 
were echoed by a trio of voices from below, and the fires were 
increased to a brighter blaze while a volley of rockets wel- 
comed our return. My fatigues were now all forgotten, and 
| bounded along through the prickly grass, insensible to its 
sharp points, and leaving my Indians far behind. It was 
half past nine when I reached Reymundo’s encampment, after 
descending rapidly for four hours, a distance of at least 
three and a half, or four leagues. Tello had arrived only 
half an hour before me, after suffering great hardships in 









to the Peak of Misté. 369 


making the circuit from the point where he left us. The 
whole party were quartered in the high grass west of the 
pile of bones. ‘Tello was sheltered from the north-east air 
by a large rock, and buried under a load of cloaks ‘and 
blankets ; Valdez, overpowered by the sorroche, had re- 
tited to Cangallo. I ordered the fires to be freshened and 
rockets sent up in a perpendicular direction so as to traverse 
the haze and be a sure guide for Albistur, and then took up 
my quarters by the site of Tello. Albistur soon arrived 
and had need of all we could do for him in the way of re- 
freshment and repose. For myself, I still felt no.appetite, 
though I had eaten nothing more than two ounces of bread 
in the last sixteen hours. We had here some leisure to chat 
a little over the adventures of the day, and among these the 
track of our unknown predecessor and the ominous excavation 
were not among the least interesting to Tello, who stated to 
me that the neighbourhood of Arequipa had been very rich 
in silver at the time of the Incas. The Indians, sicordaig to 
him, preserved many traditions of this kind, and some were 
supposed to possess the secret of valuable mines now exist- 
ing ‘To find these, many persons had followed Indians 
through deserts, and unsuccessfully explored the top of Pi- 
chu Pichu and the base of Chacheni. But no one had ever 
examined the Peak of Misté, because it was a volcano. 
Tello supposed therefore that the excavation we had seen 
might be the opening of an ancient mine, and was so full of 
this idea, that he left his warm bed to examine the speci- 
mens | had brought down with me, and said, on returning, 
that they had every appearance of a “ Guia,” or guide to 
rich ore. We fell asleep and discovered on waking, that 
the night had been extremely cold—the thermometer at sun- 
rise was still at the freezing point. Mounting our mules we 
proceeded to the tambo, where they also got some refresh- 
ment after their long fast. After resting here a little while 
we proceeded towards the city, and arrived at two o’clock, 
finding many friends, who had been watching our return, 
and were now eager to hear the result of my tour. The 
love of the marvellous made them, however at first, unwil- 
ling to admit that the volcano had ceased burning and sent 
up no columns of smoke. Many regretted that I had not 
examined the south-west crest, and as many thought that I 
should have made more important discoveries, if I had 
passed within the sandy circle of the crater. The relation 
however of my companions’ sufferings and my own, my 
hoarse voice, swollen eyes, burnt face, and frozen fingers, 
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prevented them all from wishing to attempt a more minute 
investigation with their own eyes ; until the story of the mys- 
terious visiter to the crater was told and the specimens from 
his excavation produced. These having been declared by 
connoisseurs to “ promise gold,” I should not have wanted 
for companions in a new ascent, and Tello and myself nearly 
determined to ascend again at a subsequent period, which 
circumstances however prevented. On the whole, although 
my friends at first seemed to doubt whether it would be 
found every day as I had found it, and whether it was pro- 
per to let themselves believe they were not in danger; yet 
{ had the satisfaction to observe, before leaving Arequipa, 
that these doubts and fears gradually subsided, and a degree 
of hope and confidence with respect to the volcano succeeded 
to them, which certainly did not exist previous to my 
ascent. 
Boston, Nov. 1823. 


Art. XL.—Notices, by Rev. Ezra S. Goopwin, of Sandwich, 
of the effects in that vicinity of the Great Storm of 23d Sep- 
tember, 1815.—[.Mass. Hist. Coll.]} 


Tue following notes on the storm or hurricane of Septem- 
ber 23, 1815, and the extraordinary tide attending it, relate 
to a very small section of the country ; being confined to the 
county of Barnstable, and cadtitilatty to that part of it con- 
tiguous to Buzzard’s Bay. 

At the present time, (December, 1818,) it may not be im- 
proper to arrange such minutes under three heads. 

1. Notes on the wind and its effects. 

2. Notes on the tide and its effects. 

3. Notes on the more lasting influence of the sea-water on 
the land. 

First. In regard to the wind and its effects. It began to 
rise In the latter part of the night preceding the 23d ; about 
sunrise it had risen to a hard gale but was not then thought 
much more violent than many of the severe gales experienced 
in this region: it however continued increasing till about 10 
o’clock, from which time till near 2 P. M. it was extremely 
high. The gale did not consist of an uniform current, but 
sudden gusts or blowings of wind, at short intervals; the 
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most severe of which were about 11 o’clock. The first 
abating of the gale was observed by longer intervals between 
the gusts. It subsided in the course of the afternoon, and 
by night the weather was quite moderate. The sky was 
cloudy throughout the day, but no rain fell. The course of 
the wind, early in the morning, was east; from which point 
it gradually changed toa few degrees west of south, and 
blew from the latter quarter when most violent. 

But the gale was not by any means so severe in this re- 
gion as in the parts of the country north and west of this. 
Some trees were torn up, but most of them stood in loose soil, 
or were so shaped, or exposed, that they could not resist any 
very high wind that should take them at advantage. Some 
buildings were prostrated, but they were old, or feeble; and, 
indeed, several buildings, which sustained this gale without 
damage, have since been blown down. No chimney was 
broken off or much injured. Salt works are more liable to 
injury from high winds than any other species of property 
on shore in this county; but they suffered little from the 
wind alone. A few covers were removed from their places 
and broken, and in some instances, where peculiarly exposed, 
some of the vats were lifted from the stakes on which they 
were built, and twisted or broken. It may afford a useful 
hint to remark, that a lot of salt works, in a very bleak and 
exposed situation, had been previously wattled with bushes, 
between the stakes which supported it, which so effectually 
defended it, that no damage was suffered; while a large, 
shallow reservoir, about eight inches deep, standing in front 
of another lot of salt works, was lifted, in a body, and cast 
over upon them in a very shattered condition ; but its pecu- 
liar form and exposure rendered it a fit subject for this kind 
of violence. And, generally, this species of property, though 
from its constitution specially liable to injury from high 
winds, yet endured so little on this occasion, from the wind 
alone, that the loss sustained from this cause has been 
scarcely reckoned worthy of account. When this is com- 
pared with the prostration of forests and edifices, and the 
great destruction of property by the wind, in counties north 

and west of this, we must ieclae, that the gale in this re- 
gion was comparatively light. 

It was still more moderate in the lower parts of the coun- 
ty ; decreasing gradually, till at Provincetown it was calleda 
hard blow, but by no means a hurricane. 

2. In regard to the extraordinary tide and its effects. 
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The interior part of Buzzard’s Bay communicates with 
several small bays or inlets, in most cases by narrow passa- 
ges. In these small bays, and near the head of tide-water in 
Monimet or Back River, the water rose, during the gale, at 
least eight feet higher than is usual in the highest course of 
tides. In the open bay it was much higher. Seven miles 
below the places where the above observation was made, it 
is judged that the tide was ten feet or more above the com- 
mon level of spring tides. It appears to have been higher, 
still lower in the bay. 

The land is in many places low and level, and continues 
so at some distance from the shore, when it rises suddenly 
into hills. All the low ground was overflowed of course. 
The water from Buzzard’s Bay approached so near to the 
source of a brook, which falls into Barnstable Bay, that ob- 
servers have generally judged, that if it had risen fourteen 
or fifteen inches more, perpendicularly, it must have passed 
across the Cape, following the course in which a canal has 
often been projected, about two miles west of the village of 
Sandwich. . 

The tide in Buzzard’s Bay is three hours earlier than in 
Barnstable Bay, which would bring high water in the former, 
on the 23d of September, 1815, at about 11 o’clock and 40 
minutes, when the gale was at the greatest height. On this 
occasion, therefore, both wind and sea operated together, and 
much damage was done. 

Coasting vessels are almost the only kind of shipping in 
this bay. Several of them were at that time moored near 
the shore at the landing places, where great quantities of 
cord wood had been collected, to be shipped on board them 
for market. Being a light kind of craft, they were scattered 
about in various directions, and most of them driven higli 
upon the shore. 

Dwelling houses are but thinly scattered over that region ; 
but where they stood near the sea the inhabitants were 
obliged to abandon them and flee to high places for shelter. 
These houses being generally erected on ground a little ele- 
vated, none were destroyed; one only was filled with water 
as high as the chamber floor. No lives were lost. 

Salt works, though they resisted the wind, suffered ex- 
tremely from the tide. ‘The business of salt making has been 
carried on to a great extent on the eastern shore of Buzzard’s 
Bay. But all the works within the reach of this tide, were 
carried away. The shore was literally swept with the 
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besom of destruction. On the island of Mashena, a large 
amount of this kind of property was lost. The water washed 
away the salt works, apparently without an effort. A salt 
house connected with them, being partly filled with salt, 
maintained its position till the tide had risen nearly to the 
roof, when it was overset, and floated across the bay. The 
ruins of these works were found in the woods at Wareham. 
In‘one instance, a large lot of salt works was floated, in a 
body, the distance of several miles, without being broken. 
Had it been caught and brought to an anchor, it would 
probably have been saved, with but slight damage. It was, 
however, driven upon a craggy shore, where the tide left it, 
and it fell to pieces over the rocks; but the salt house, which 
sailed in company the whole distance, chanced to find a bet- 
ter resting place. It was lodged directly across a road, 
where it settled upon corner stones so well adapted, that its 
perfect shape was maintained. Jt was afterwards launched 
like a vessel, and conveyed back to its original position, 
without being essentially injured by the excursion. The 
place where it grounded is about nine feet above the level of 
common high tides. 

After the flood was passed, it was striking to observe how 
small vessels, and these light fabrics, had been made the 
sport of winds and waves. Some of the coasting vessels were 
floated completely into the forest. One of these was lodged 
among trees so large, that they sustained it in an upright posi- 
tion, till it was relaunched, with very little damage. Another 
was lifted over a bluff and laid ‘in front of a dwelling-house, 
as one might say, across the door-stone. The vessel 
proved a defence to the house, which might otherwise have 
suffered greatly. ‘The wrecks of salt works appeared in 
some places to have been heaped together in fantastic mood, 
presenting strange appearances of ruins; of buildings partly 
finished, and left in that condition; and of the others, the 
design of which, in such spots, could not be conjectured. 

The injury done in Buzzard’s Bay was much greater than 
that in the Vineyard Sound. The waters in the latter place 
were not heaped up, as in the former. But the tide in Fal- 
mouth harbour was so high as to create much confusion, and 
do much damage among the shipping there. A brig was 
driven on shore at Hyannis; but below that place the wind 
was more moderate, and the waters had sufficient sea-room ; 
so that little or no damage was done. 

In regard to the immediate effect of the tide upon the soil 
and its productions. Grass was entirely killed. There was not 
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a green blade to be seen, in any place, over which the flood 
had passed. In a few spots, near running springs, some new 
shoots appeared in the course of the autumn; but on uplands, 
none grew till another season ; and then it was not the same 
kind of grass which grew there before, excepting in a very 
few instances. Several cedar swamps were filled with sea- 
water, which, having no outlet, soaked into the ground. The 
trees in these swamps perished forthwith ; the leaves withering 
and falling off in a very short time. In trees cut from these 
swamps during the winter following the storm, the sapwood 
had turned nearly black; and there is scarcely an instance 
in which a cedar tree survived the effect of this flood. Pine 
and oak trees suffered a similar fate, excepting a very few, 
which stood near the shore. They had perhaps grown ac- 
customed to the influence of salt water, and could better en- 
dure it; but a very great proportion of them died. Most of 
the shrubs and bushes, over which the tide passed, perished 
also. It has been observed, that one or two species of laurel, 
and the common bayberry were but little if at all injured, 
and some of the swamp whortleberries survived. Apple 
trees were, generally, on such high ground, that the tide did 
not reach them. A few only were surrounded by the water, 
and none of them were so situated that the water could re- 
main about them for any length of time. They were, how- 
ever, as much exposed as many of the cedars which died; 
but the apple-trees survived, and yet live, though evidently 
stinted as to their growth. With these exceptions, the de- 
struction of vegetable life was very general, if not universal. 
A great part of the cultivated lands, in that vicinity, are in 
low places near the shore; they were overflowed of course. 
In fields where Indian corn was standing, the roots were, in 
most cases, torn out of the ground; and where this did not 
take place, the stalks were wrenched and twisted, and the 
spikes broken off. The soil was so washed in these fields, 
that they exhibited the appearance of a seashore, rather 
than of cultivated land. Indian corn, where it had _pre- 
viously grown hard or ripe, was fit for food; for some time 
the people washed it before grinding; but they soon dis- 
covered that the washing was unnecessary, as the grain had 
no taste of sea-water, or so little as to be disregarded. But 
where this grain had not already grown hard, it would not, 
though left standing in the field; it either perished in the 
husk, or very soon after it was taken out. It was a common 
remark, that no part of the plant could be dried by any 
means, and by far the greater part of the harvest was 
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lost, not being yetripe. Potatoes and other roots, if left long 
in the ground, perished; but where they had ripened, and 
were taken up within a few days after the flood, and well 
dried, they were good, and were kept and used as usual, 
during the season. 

It is the practice of our farmers to sow winter rye in 
August. This plant had, of course, advanced considerably 
in growth at the time of the storm. Where the salt-water 
passed over it, it was entirely killed; unless we except one 
or two spots in very low and wet ground ; but in these, the 
rye was so much injured, as nearly amounted to total de- 
struction. Some fields were immediately resown; in these, 
the rye sprung up, endured the winter, and produced a good 
crop. But the fences having been principally of cedar, 
were almost all swept off, and the fields laid common; and 
few people feit encouraged to commence the labour of the 
season anew, with the additional expense and trouble of pro- 
curing and setting up new fences. 

Fresh water was, for a long time, a rarity of price. The 
wells were generally overflown and left full of sea-water. 
Watering places for cattle suffered a similar fate; and so ex- 
tensive was the influence of the flood, that several wells and 
watering places, into which the tide-water did not run, were 
yet made salt. The water in them acquired the taste and 
quality of sea-water, and was totally unfit for domestic pur- 
poses. ‘The inhabitants were obliged to transport this neces- 
sary article, for family use, from a great distance; and 
travellers who needed it were glad to receive it in a measure 
of the smallest capacity. In some wells near the shore, the 
water used to rise and fall with the tide, still remaining 
fresh ; but the severe discipline of this flood changed their 
habit; the water in them remained ata fixed height, and 
salt. 

When this extraordinary tide was sweeping over the land, 
the spray arising from it was very great. It is spoken of as 
having resembled a driving snow-storm, through which ob- 
jects could be discerned only at short distances. But the 
leaves of the trees did not afterwards exhibit any of the dark 
red colour, (as if they had been scorched,) which was ob- 
served in more northern regions, and especially in the vicini- 

‘ty of Boston. The leaves of trees destroyed by the flood 
exhibited very soon the appearance of death, but not of 
having been burnt; neither was salt spray collected on win- 
dow glass to any amount. 
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3. In regard to the more permanent influence of the sea- 
water on the land. 

Very little rain had fallen for several weeks previous to 
the storm; the soil in this region, naturally inclined to dry- 
ness, was very dry. A large proportion of the salt-water, 
therefore, penetrated the earth, which may be said to have 
been saturated with it. Many persons have expressed an 
opinion, that the water of this tide was much more strongly 
impregnated with the ingredients of sea-water, than that of 
ordinary tides. Perhaps, with some limitation, this opinion 
may be correct, as there are several streams of fresh water 
emptying into Buzzard’s Bay, which may diminish the 
strength of ordinary tide-waters; but would have but little 
influence on this occasion. Salt was observed to have 
crystallized in many places on the shore within a few days 
after this flood. ‘This may in some measure account for the 
remarkable saltness of the wells and watering places. This 
saltness continued in them, unabated, till the first week of 
the following March. The winter had been severe, and the 
ground frozen very deep till the middle of February, when 
there were several weeks of moderate weather, with soft 
rains, which dissolved the snows and opened the ground; 
shortly after which, it was discovered that several of the 
wells and watering places were fresh. ‘The water in these 
had been tasted but a few days previcus, and was then as 
disagreeable as at first. The freshness must have taken 
place suddenly. After a succession of dry weather, these 
wells, &c. grew salt again, but not to the same degree as be- 
fore; and it has been observed, that after heavy rains, they 
would be fresh, but become salt after dry weather ; the de- 
gree of saltness diminishing from time to time. At the pre- 
sent period they are perfectly fresh; but some of them did 
not entirely recover until the opening of the ground in the 
spring of 1818; and in a large pond, which has but a very 
small outlet, the water still retains some taste of sea-water. 

Several of the overflown fields were, in the spring of 1816, 
sown with oats, which produced a more abundant crop than 
ever was known in that region before. Indian corn flourish- 
ed remarkably, as-also spring grain; and the land, generally, 
was found in a much better state for tillage, than before it had 
been overflown. On grass lands, the effect was various. 
Grasses which had been sown, perished ; and there grew in 
place of them the common wild grass of the country, which 
continues to keep possession, where the fields have been left 
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to the ordinary course of nature ; but where they have been 
ploughed and sown again, good grass is produced. General- 
ly speaking, whatever grasses were growing on level grounds, 
perished ; and those of a poorer sort sprung up in their place. 
in several places where the land lay sloping toward the sea, 
the natural grass in pasture grounds was killed; and in the 
following year, clover grew there. In 1817 the clover 
decreased in quantity, and nearly disappeared in 1818. 
Mosses, also, were destroyed by the sea-water, and grass 
grew where they had been. mae appears to Rive 
acted as an alterative, and may, perhaps, be found useful, in 
some cases, as a Manure. 

The effect of this flood upon the land is now nearly past ; 
it has been of some temporary service to the soil; but this 
temporary benefit is by no means an equivalent for the de- 
struction of property which took place at the time of the 
storm. ‘The harvests were then generally in the field, and 
the annual produce of the salt manufactories had not been 
removed to a place of safety. The dependence of many 
families for their yearly subsistence was in a great measure 
lost; and much distress was brought upon the people in 
several respects. 


| 


Art. XLI.—Prof. Hausmann on the Geology of the dpen- 


nines.* 


We have received from Professor Hausmann, of Gottingen, a copy of his 
valuable essay on the geological structure of the Apennines, read be- 
fore the Royal Society of Gottingen, of which the following is a brief 
analysis. [J. W. W.] 


Tue first section contains an account of the general ap- 
pearance of the Apennines. The most elevated point of the 
range is 8934 feet above the level of the sea. ‘The second 
section entitled “ Apenninorum constructio interna” embraces 





* De Apenninorum constitutione geognostica commentatio, in con- 
sessu Soc. Reg. Scient. D. XVI. Novembr. An. MDCCCNII, ad anniver- 
sarium solemne celebrandum habito, recitata a IO. Frid. Lud. Hausmann. 
Gottingae MDCCCXXIII. 
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the geological description. From this it appears that the 
structure of this mountain chain is peculiarly simple, con- 
taining no rock of any consequence, except a white limestone 
of uniform aspect, rarely containing foreign substances or 
petrifactions. In the immediate neighbourhood of the Alps, 
however, and in the southern part of the chain in Calabria, 
there are rocks of older formation. In the lateral chains 
there is considerable variety, and transverse sections of 
these mountains often present alternations of various rocks. 
The Apennines differ from many other mountains in this, 


.that in many places where strata of different formations are 


observed, the more ancient are found neither in the centre 
of the transverse chains, nor in the more elevated parts, but 
on the sides and at inferior elevations. 

From analogy we should expect primitive rocks in these 
mountains, but from the observations of Prof. Hausmann 
they appear to be wanting, except towards Calabria. The 
observations of Viviani, Spadoni, Santi, and others, are no- 
ticed, but they do not appear to be confirmed by those of 
our author, who however offers no decided opinion of his 
own, in regard to the formations of Giglio, Elba, &c. which 
these writers have considered granite and gneiss. 

The transition formations are the most extensive and im- 
portant ; comprising the Apennines of Genoa, Lucca, Mo- 
dina, a part of Tuscany, and various other places, always 
reposing on primitive rocks. The rock named macigno and 
pietra serena, which is extensively used in Florence for ar- 
chitectural and ornamental purposes, appears to be a variety 
of grey wacke, and occurs in all parts of Italy where the 
transition rocks are found. The grey wacke in different 
parts of Italy, observes Prof. H. is not so varied in its grain, 
and in other respects is more simple than that of Germany. 
Quartz is the predominating ingredient, together with parti- 
cles of black siliceous slate, and scales of silvery mica. The 
cement is present in small quantity, and is even sometimes 
wholly wanting, in which case the portions of quartz lose 
the granular form, and constitute a continuous — making 
a transition from grey wacke to quartz rock. other times 
it passes into clay-slate and into compact ~ 

Clay-slate, flinty-slate and talc-slate are next noticed ; the 
latter occurring more frequently and in larger masses, passing 
on the one hand into clay-slate, and on the other into chlo- 
rite-slate. When mixed with quartz it forms the “ saxum for- 
nacum”, or Gestellstein, (a kind of oven-stone.) This reck was 
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noticed by Saussure* and St Fondt, between Genoa and Fi- 
nale, alternating with compact limestone and clay-slate, and 
is hence inferred to be of secondary formation, as is likewise 
the gneiss observed by Saussure{ near Voltri. 

Compact limestone, which is so important in the geological 
structure of the Alps, is not less so in that of the Apennines. 
It alternates with grey-wacke and clay-slate ; in some places 
passing into those rocks. Its colours are various, but grey 
is the most common. It contains but few organic remains; 
a rare specimen of an Ammonite was met with by Micheli§, 
which is preserved in the collection of Professor ‘Targioni at 
Florence. 

When the compact limestone is mixed with quartz and 
mica, it constitutes the Pietra forte, much used at Florence 
and other places for paving the streets. 

The transition rock of most interest in these mountains is 
the brecctated limestone. Some important observations upon 
this rock have been made by Brochant| 





|. It is apparent- 
ly composed of fragments of limestone, of various shapes 
and colours, united by a calcareous cement, sometimes 
mixed with talc, clay-slate, and other matters. Its colours 
are strongly contrasted, and it has sometimes the character 
of the beautiful African breccia. In other instances it ap- 
proaches the antique Cipolline marble. Where the nature 
of the fragments does not differ greatly from the cement, 
there takes place a transition into compact limestone, or 
marble, which was noticed near Carrara, where the brecciated 
marble alternates with the compact. 

Professor Hausmann describes the appearance of the brec- 
ciated limestone of the Apennines, as rough, and traversed 
by numerous fissures, which are particularly conspicuous 
where the cement is softer than the included fragments, and 
being acted upon by air and moisture, is broken down and 
washed away. This most beautiful breccia is known by the 
name of marble of Seravezza, and is much used for orna- 
mental purposes. Our author supposes it to be the varie- 
gated stone referred to by Strabof. 





* Voy. dans les Alps. Vol. iii. p. 167. 
t+ Annal. du Mus. Vol. xi. p. 222. 

t Voy. dans les Alps. Vol. iii. p. 159. 
§ Ferber’s Briefe, p. 327. 

|| Jour. des Mines. N. 137. p. 321. 

1 Geog. lib. v. 
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The celebrated marble of Carrara is considered by Prof. 
H. as belonging to the transition formation, contrary to the 
opinion hitherto maintained by geologists. It is connected 
with and passes into the brecciated limestone and grey- 
wacke, and these rocks alternate mure or less with each 
other. This marble forms high mountains, with steep 
acclivities, and narrow vallies ; the rocks are destitute 
of vegetation and distinguished at a great distance by their 
snowy whiteness. 

The colour of the Carrara marble is injured by exposure, 
acquiring a brownish tinge probably from a small quantity 
of iron which it contains. Iron pyrites are found in it, toge- 
ther with calcareous spar and rock crystals. 

Professor Hausmann observes, that when the Carrara mar- 
ble is cut into long and thin pieces it is flexible like some 
varieties in North America. 

The next rock described is the Gabbro of Von Buch*; 
this is one of the most beautiful and remarkable rocks of the 
secondary formation. Prof. H. observes, that, although from 
his examination of this rock in the Apennines, he is satisfied 
that it is not a primitive rock, yet he would not maintain that 
Gabbro is in every case a member of the transition forma- 
tion. Under the term Gabbro he includes serpentine, the 
Gabbro of the Italians, and a rock called in Florence grani- 
tone, composed of saussurite and diallage (Euphotide of 
Haiiy). These rocks are shown to be but varieties of the 
same, often containing asbestos, in which case the hardness 
of the compound is diminished, and the quantity of magnesia 
in it is increased. Four varieties of Gabbro are described, 
viz. 

1. Granular crystalline Gabbro, containing quartz, horn- 
blende, prehnite, and a substance which has not been ex- 
amined. ‘This variety passes into jasper. 

2. Porphyritic Gabbro, including the Nero di Prato. The 
principal part of this variety is serpentine, in which particles 
of schillerstein are seen. 

3. Spotted Gabbro, principally serpentine with compact 
globules of saussurite. 

4. Common Gabbro, or serpentine. 

These observations do not exhibit any uniform regularity 
in the relative situation of the transition rocks of the Apen- 


* Ueber den Gabbro, von Leopold Von Buch. Magazin der Gesellsch. 
naturf. 1910, II. p. 128. 
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nines; but they are most probably to be referred to one 
epoch. The direction and inclination of the strata are ver 
various. Prof. H. thinks it not improbable that these rocks 
are a continuation of the secondary formations of the Alps. 

After remarking that the upper Apennines exhibit a more 
varied structure than the other parts, Prof. Hausmann pro- 
ceeds to describe the rocks between ‘Tuscany and southern 
Calabria. ‘The compact limestone already noticed, con- 
stitutes the most prominent geological feature, and is stated 
to resemble the white Jura limestone. It does not contain 
beds of oolite, which are often met with in the latter, but 
calcareous and argillaceous marl and hornstone. Professor 
Hausmann observes that it is diflicult to decide whether the 
limestone of the Appennines is to be referred to the newest 
secondary formations, to which the Jura limestone belongs, 
as there are no super-incumbent formations, nor petrifactions 
sufficient to determine the question. ‘The transitions and al- 
ternations of the strata increase the difficulty. From vari- 
ous considerations, however, he is inclined to refer the princi. 
pal part of this limestone to the same formation as the Jura 
limestone. If this opinion is correct, the lower part of the 
plain of the Po with the Adriatic sea, is to be considered as 
a longitudinal valley extending from N. W. to S. E. in this 
limestone formation. ‘The principal boundaries of the for- 
mations have the same direction, with some little interrup- 
tions The continuation of the line of the white limestone of 
the Apennines above Bologna, towards the N. W. is found 
near Arona, in the same limestone. ‘The line of the transi- 
tion mountains, which begins in Calabria, skirts cape Circeo, 
and with increasing breadth stretches through the southern 
part of Tuscany to the upper Apennines, and thence to the 
Alps. The primitive rocks begin in the southern extremity 
of Calabria, and in Sicily, touching either the granite of Gig- 
lio and Elba, or, if this rock belongs to the transition for- 
mation, probably the primitive rocks of cape Corso in 
Corsica. 

The tertiary mountains are next described, and, for the 
most part, are so completely separated from the Apennine 
limestone, that no transition can be discovered. There are, 
however, some exceptions in the territory of Otranto, where 
a transition was first noticed by Brocchi. 

_ The tertiary formations are distinguished by Professor 
Hausmann into more general and more local. 

The more general consist of angillaceous marl, passing on 

one side into slate-clay, and on the other, into sandstone ; 
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plastic and slaty clay ; sandstone ; conglomerate; and sand. 
The latter is always the newest. In these formations fossil 
organic remains occur, with bones of colossal animals, and 
shells. Bitumen, sulphur, pyrites, barytes, and strontian 
are also met with. ‘The sulphur is often beautifully crys- 


tallized. 

The more local tertiary formation consists of gypsum, cal- 
careous tuffa, and volcanic tuffa. The alabaster which is 
wrought at Florence into various ornamental articles, be. 
longs to the gypsum of this formation. The greater part of 
the Apennines being composed of limestone, it is easy to 
explain the production of the calcareous tuffa, at their base 
and in the vallies. The celebrated Travertina marble is 
a tuffa of this kind. ‘The quantity of calcareous tuffa in 
Italy, and its varied appearance are wonderfully great. 
Prof. H. points out some of the most remarkable localities, 
He remarks that different local formations of this substance 
can be distinguished ; some having been formed at the bot- 
tom of the sea, as is proved by the marine remains found in 
them ; while others have resulted from the sediment of fresh- 
water rivers and lakes. The fresh-water strata exhibit also 
proofs of difference in age. Those which alternate with the 
volcanic tuffa, as seen in some of the hills of Rome, the 
ce Aventine for example, and in the vicinity of the city, are 
Tin most ancient. Those strata which cover the volcanic tuffa, 
! | and the tuffa upon which Tivoli is built, are of more recent 
origins The newest formation is that daily forming, as at 
the baths of St Philip, &c. 

The volcanic tuffa, although composed of volcanic matter, 
in the state in which it is now observed is to be referred to 
the aqueous depositions, as has been proved by Von Buch 
in his excellent remarks upon the country about Rome’*. 
Be It appears to be confined to the south-western side of the 
Ee Apennines, and is separated into two portions, one of which 

extends from the neighbourhood of Rome to the Pontine 

marshes and vicinity of Bolsenna. The other portion, which 

is less extensive, occurs about Naples. In the first, leucites 

| occur, but are altogether wanting in the second, into the 
a composition of which, felspar enters. 

The volcanic tuffa is of later formation than the mars, 
sandstones, and sand before noticed; as is well seen in the 





i Se | 


Bg" RARE. ea 


r~ ee ee - ale 
*. PMR ony = e 
Fe eee” 
r Be Se ay 


a aon 
ah. ae 


x 2 ae 





—— aa 
-_-—_— 





Fo eee RRERENREER ape ~ 


| | * Geognost. Beob. II. p. 60. 202. 


‘ 
i 








On the Construction of an Air Barometer. 383 


neighbourhood of the Vatican, where the sand is full of ma- 
rine shells and rises from under the tuffa. This fact was 
first described by Von Buch. 

Professor Hausmann concludes his memoir by remarking, 
ist, that there are no true volcanic rocks, nor rocks of the 
trapp formation (T'rappgebirgsarten) in the central chain of 
the Apennines, although Ferber* and some other writers 
have advanced an opposite opinion. 2d, That the true vol- 
canic formations are found only on the south-eastern side of 
italy, with the exception of the extinct ‘volcanic mountain 
Vulture. The greatest extent of the volcanic rocks is in 
the line of those of more remote origin, and but a part of 
them, as Vesuvius, the extinct volcanoes of Nemi and Alba- 
no, and the formation near Borghetto, approach the Apen- 
nine limestone. 


| 


Art. XLII.—On the Construction of an Air Barometer. By 
Henry Meike. [ Philos. Mag. | 


Tuis instrument, which has some resemblance to an air- 
thermometer, consists of a hollow ball of glass contain- 
ing air, from which a vertical tube, open at bottom, de- 
scends, and terminates in a cistern of mercuryf. ‘The mer- 
cury is likewise designed to occupy a part of the tube, more 
or less, according to the state of the atmosphere. Another 
tube, equal to the former, and placed close by its side, is also 
immersed in the quicksilver, though open at top. But 
in order that the air in the ball and first tube may always 
be readily brought to the same tension as the air without, 
the cistern consists of a leathern bag, inclosed in a box, the 
bottom of which is moveable by a screw precisely as in a 
mountain-barometer. ‘The mercury in the cistern is, how- 
ever, open to the external air no where but through the 
tube, which is open at top. 





* Briefe aiis Walschland, p. 430. 


+t Dr Hook long ago employed air in the construction of his marine 
barometer; but that instrument is very different from this in various 
respects. 
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Now it is manifest, that if the screw at the bottom js 
turned till the mercury in both tubes stands at the same 
height, the elasticity of the air within will just balance the 
weight of the atmosphere: and since in this case the 
spring of the included air, allowing for change of tem- 
perature, cannot sensibly differ from being inversely as its 
bulk, the space which it occupies will always be inversely 
as the atmospheric pressure. If, therefore, the tube con- 
nected with the ball, or a scale by its side, is graduated, and 
numbers attached proportional to the contents of the ball, 
and of that part of the tube which lies above them, these 
numbers being inversely as the densities, or inversely as the 
mercurial altitudes in a common barometer, are also ordi- 
nates to a logarithmic curve, equal that employed in the 
usual mode of investigation; and hence the difference of 
their logarithms has still the same proportion to the difference 
of elevation* ; wherefore these numbers will be equally con- 
venient for the purpose of calculation, as the numbers on a 
common barometer. ‘The mode of applying a vernier, and 
of reading off the observation, being so nearly the same as 
in a portable barometer, need not here be particularly de- 
scribed ; and it is scarcely necessary to remark, that since 
the surface of the included air in contact with the mercury 
is so very small, the temperature of the mercury cannot sen- 
sibly affect this instrument. 

If the air-ball be quite exposed to the air, and be at the 
same time kept in the shade, it may be presumed that the 
included air will be at least as near the temperature of the 
surrounding air as the detached thermometer is; and if so, 
an attached thermometer may be dispensed with. Indeed, 
after all the precautions that have been used, it may be 
- questioned whether the thermometer attached to a mountain- 
barometer may not sometimes differ considerably from the 
temperature of the mercury in the barometer, especially 
when the two thermometers themselves disagree. 

A difference in the temperatures of the included air at the 
two stations, will affect the elevation so much more than the 


* Or, more simply, the difference of the logarithms of two numbers 1s 
equal the difference of the logarithms of their reciprocals: the logarithms 
of any number being the arithmetical complement of that of its reciprocal. 

+ These numbers are equally well suited to the very ingenious method 
of computing the elevation given by Dr Robison, in which no tables are 
required. The only difference is, that here a correction is to be applied for 
the temperature of the included air, instead of that of the mercury. 
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same difference would in the temperature of the common ba- 
rometer, as the effect of heat on air is greater than on mer- 
cury. Yet as the temperature of the air seems to admit of 
being ascertained with greater precision than that of the 
mercury, it may be presumed that this instrument will not 
on account of heat be less to be depended on than the mer- 
curial barometer. 

If a lighter fluid could be employed in place of mercury, 
the sensibility of the instrument might be greatly increased ; 
but the evaporation, viscidity, capillary attraction, or some 
such defect, almost precludes the use of any thing else. The 
range or scale of this barometer might be made of almost 
any magnitude, though it is doubtful if its sensibility can be 
increased quite in the same proportion. Still, when of large 
dimensions, its sensibility may much exceed that of the com- 
mon barometer; but a very large instrument would hardly 
deserve the name of portable. It may however be at least 
as sensible as the mercurial barometer when only of about 
half its length. 

If the tube connected with the bulb, in place of being cy- 
lindrical, were to widen downward, so that the numbers on 
an attached scale of equal parts might be the logarithms of 
those already mentioned, the elevation could be obtained 
with greater facility : but the formation of such a tube with 
accuracy would be a matter of some difficulty ; and unless 
the divisions are equal, it would be still more difficult to ap- 
ply a vernier to the scale, though it is by no means impossi- 
ble to do so. 


| 


Art. XLII.—Remarks on Mr Cricuton’s method of ascer- 
taining the degree of temperature at which water is at its 
maximum density*. By James Dean, Esq. Prof. Math. and 
Nat. Phil. in University of Vermont. 


It seems to me that Mr Crichton, in attempting to deter- 
mine the temperature of water at its maximum density has 
fallen into two capital mistakes. The first is, inferring from 
the relative expansions of glass and water through the whole 
scale from freezing to boiling, that the expansion of water 





* See Bost. Journ. No. III. p. 233. 
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Now it is manifest, that if the screw at the bottom is 
turned till the mercury in both tubes stands at the same 
height, the elasticity of the air within will just balance the 
weight of the atmosphere: and since in this case the 
spring of the included air, allowing for change of tem- 
perature, cannot sensibly differ from being inversely as its 
bulk, the space which it occupies will always be inversely 
as the atmospheric pressure. If, therefore, the tube con- 
nected with the ball, or a scale by its side, is graduated, and 
numbers attached proportional to the contents of the ball, 
and of that part of the tube which lies above them, these 
numbers being inversely as the densities, or inversely as the 
mercurial altitudes in a common barometer, are also ordi- 
nates to a logarithmic curve, equal that employed in the 
usual mode of investigation; and hence the difference of 
their logarithms has still the same proportion to the difference 
of elevation* ; wherefore these numbers will be equally con- 
venient for the purpose of calculation, as the numbers on a 
common barometerf. ‘The mode of applying a vernier, and 
of reading off the observation, being so nearly the same as 
in a portable barometer, need not here be particularly de- 
scribed ; and it is scarcely necessary to remark, that since 
the surface of the included air in contact with the mercury 
is so very small, the temperature of the mercury cannot sen- 
sibly affect this instrument. 

If the air-ball be quite exposed to the air, and be at the 
same time kept in the shade, it may be presumed that the 
included air will be at least as near the temperature of the 
surrounding air as the detached thermometer is; and if so, 
an attached thermometer may be dispensed with. Indeed, 
after all the precautions that have been used, it may be 
questioned whether the thermometer attached to a mountain- 
barometer may not sometimes differ considerably from the 
temperature of the mercury in the barometer, especially 
when the two thermometers themselves disagree. 

A difference in the temperatures of the included air at the 
two stations, will affect the elevation so much more than the 


* Or, more simply, the difference of the logarithms of two numbers is 
equal the difference of the logarithms of their reciprocals: the logarithms 
of any number being the arithmetical complement of that of its reciprocal. 

+ These numbers are equally well suited to the very ingenious method 
of computing the elevation given by Dr Robison, in which no tables are 
required. The only difference is. that here a correction is to be applied for 
the temperature of the included air, instead of that of the mercury. 
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same difference would in the temperature of the common ba- 
rometer, as the effect of heat on air is greater than on mer- 
cury. Yet as the temperature of the air seems to admit of 
being ascertained with greater precision than that of the 
mercury, it may be presumed that this instrument will not 
on account of heat be less to be depended on than the mer- 
curial barometer. 

If a lighter fluid could be employed in place of mercury, 
the sensibility of the instrument might be greatly increased ; 
but the evaporation, viscidity, capillary attraction, or some 
such defect, almost precludes the use of any thing else. The 
range or scale of this barometer might be made of almost 
any magnitude, though it is doubtful if its sensibility can be 
increased quite in the same proportion. Still, when of large 
dimensions, its sensibility may much exceed that of the com- 
mon barometer; but a very large instrument would hardly 
deserve the name of portable. It may however be at least 
as sensible as the mercurial barometer when only of about 
half its length. 

If the tube connected with the bulb, in place of being cy- 
lindrical, were to widen downward, so that the numbers on 
an attached scale of equal parts might be the logarithms of 
those already mentioned, the elevation could be obtained 
with greater facility : but the formation of such a tube with 
accuracy would be a matter of some difficulty ; and unless 
the divisions are equal, it would be still more difficult to ap- 
ply a vernier to the scale, though it is by no means impossi- 
ble to do so. 


Art. XLIII].—Remarks on Mr Cricuton’s method of ascer- 
taming the degree of temperature at which water is at its 
maximum density*. By James Dean, Esq. Prof. Math. and 
Nat. Phil. in University of Vermont. 


It seems to me that Mr Crichton, in attempting to deter- 
mine the temperature of water at its maximum density has 
fallen into two capital mistakes. The first is, inferring from 
the relative expansions of glass and water through the whole 
scale from freezing to boiling, that the expansion of water 





* See Bost. Journ. No. III. p. 233. 
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was proportionally greater than that of glass in every part 
of that scale; whereas, when near its maximum density, 
water expands very little, and from that temperature to 4° 
above it, or from 39° to 43°, its expansion is less than the 
cubic expansion of glass in the same part of the scale, accord- 
ing to the experiments of Blagden and Gilpins. 

The other mistake is, concluding that the error arising from 
the expansion of the glass, whatever it might be, is corrected 
by an opposite effect on the indication, above and below the 
required temperature. Let us suppose some imaginary body 


whose dimensions are not affected by heat, and of such den- 


sity as to just sink at 6° above or below the temperature of 
the greatest density, and a glass ball of the same buoyancy 
when exactly at that temperature. If these bodies are 
placed in water at this temperature, and the temperature be 
reduced, the glass contracting will become specifically heavier 
than the constant body, and sink perhaps at 4° below the 
temperature required instead of 6°; on warming the water 
the glass expanding becomes specifically lighter than the 
constant body, and does not sink till the temperature rises 8° 
above the point proposed instead of 6°, thus conspiring to 


produce an erroneous result. 
Burlington, Vi. Oct. 23, 1823. 


| 


Art. XLIV.—Chemical examination of a fragment of a Meteor 
which fell in Maine, August, 1823, and of Green Feldspar 
from Beverly, Mass. By Joun W. Wesster, M. D. &c. 


Tus aerolite fell at Nobleborough, in the state of Maine, 
on the 7th of August, 1823, between 4 and 5 o’clock, P. M. 

The only information which I have been able to obtain of 
the attending phenomena, is from the papers of the day, and 
a communication of Professor Cleaveland, which is publish- 
ed in the American Journal of Science, vol. vii. p. 170; 
this account, he informs me, was obtained at his request by a 
gentleman of intelligence in a personal interview with Mr A. 
Dinsmore, who was at work near the place where the aerolite 
struck. “Mr Dinsmore’s attention was excited by hearing 
a noise which at first resembled the discharges of platoons of 
soldiers, but became more rapid in succession. The air was 
perfectly calm; and the sky was clear, with the exception 
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of a small whitish cloud, apparently about forty feet square, 
nearly in his zenith, from which the noise seemed to proceed. 
After the explosion, this little cloud appeared to be in rapid 
spiral motion downwards, as if about to fall on him, and 
made a noise, like a whirlwind among leaves. At this mo- 
ment, the stone fell among some sheep, which were thereby 
much frightened, jumped, and ran into the woods. ‘This cir- 
cumstance assisted Mr D. in finding the spot where the 
stone struck, which was about forty paces in front of the 
place where he was standing. The aerolite penetrated the 
earth about six inches, and there mecting another stone, was 
broken into fragments. When first taken up, which was 
about one hour after its fall, it exhaled a strong sulphureous 
odour. The whole mass, previous to its fracture, probably 
weighed between four and six pounds. Other fragments of 
the same meteoric stone are said to have been found several 
miles distant from Nobleborough.”—(4Amer. Journ.) 

To the politeness of Dr George Hayward I am indebted 
for a fragment of this meteor. 

Externally the specimen was in part covered with a thin, 
semivitrified crust or enamel of a black colour, the surface of 
which was irregular and marked with numerous depressions, 
presenting every appearance of having been subjected to in- 
tense heat. The crust was hard, and yielding with difficult 
to the knife. The quantity of this crust which the ace 
fragment I obtained afforded, was not sufficient to allow of 
any separate analysis of it. 

The mass of the specimen had a light grey colour, inter- 
spersed with oblong spots of white, having somewhat the 
aspect of decomposed leucite, giving it a porphyritic aspect. 
Throughout the stone minute points of a yellow substance, 
resembling olivine, were distributed, with microscopic points 
of a yellow colour, which I imagine were sulphuretted iron. 
The cement by which these substances were united was of 
an earthy aspect and soft texture, readily broken down by 
the fingers. The general appearance of the mass was pre- 
cisely like that of some of the volcanic tuffas. 

The specific gravity was remarkably low, being but 2.05*. 

Before the blow-pipe it exhaled a sulphureous odour, but 
was not fused. 

The specimen was reduced to powder, and submitted to 
the action of a magnet of considerable power, but no attracta- 








* The lowest specific gravity of any meteorolite on record is that of the 
St Etienne specimen, which is but 1.94. 
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ble particles were separated. A portion was heated to red- 
ness on a platina spoon; it emitted the sulphureous odour, 
and its weight was diminished rather more than 21 per cent. ; 
the residue acquired a brown colour. It was again presented 
to the magnet, but nothing was attracted. 

(1) One hundred grains of the stone were introduced into 
a tubulated retort, with dilute muriatic acid; the beak of the 
retort was plunged into a solution of acetate of lead, slightly 
acid, and contained in a small tubulated receiver. A mode- 
rate degree of heat was applied, and the digestion continued 
for twelve hours. A slight quantity of sulphuret of lead 
was formed, but not sufficient to admit of being collected and 
weighed. 

All action upon the powder having ceased, the fluid was 
turbid, holding a substance, which I imagined to be the 
sulphur, in suspension; at the bottom was an undissolved 
residuum. 

(2) The fluid was carefully separated and filtered; the 
substance remaining upon the filter was washed with distilled 
water, and thoroughly dried. It proved to be sulphur, and 
weighed 18.3 grains. 

(3) The insoluble residuum was mixed with pure potash, 
and exposed ina silver crucible to heat sufficient to cause 
the fusion of any silicious earth. ‘The crucible being placed 
in an evaporating dish, hot distilled water was poured upon 
it until the contents were completely removed. The result- 
ing fluid was treated in the usual manner with muriatic acid, 
with the addition of the acid which had been digested upon 
the stone in the first instance. The quantity of silex obtain- 
ed, after calcination, amounted to 29.5 grains. 

(4) The solution, the bulk of which had been considera- 
bly augmented by the addition of the water with which 
the precipitate (3) had been washed, was carefully evapo- 
rated to rather less than a pint. Carbonate of potash was 
added until it ceased to produce any precipitate; the whole 
was moderately boiled. When the precipitate had com- 
pletely subsided, the supernatant liquor was decanted, and 
distilled water substituted. The precipitate was collected 
and boiled with pure potash; the liquor after filtration was 
treated with muriatic acid in excess, from which carbonate 
of ammonia threw down a flaky precipitate, and was added 
until the alkaline taste predominated. The precipitate thus 
obtained, after ignition, weighed 4.7 grains. To satisfy my- 
self of the nature of this substance, it was treated with sul- 
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phuric acid and potash ; crystals of alum were obtained, and 
it was therefore alumina. 

(5) The residuum which had resisted the action of the 
potash was digested in diluted sulphuric acid; after expel- 
ling the excess of acid, pure water was poured upon the re- 
maining solid, in order to dissolve any sulphate of magnesia 
and metallic sulphates. 

To discover if any lime was present in the solution, it was 
treated with alcohol, which afforded a slight trace of that 
earth. 

(6) The solution, after the addition of more water, was 
acidulated with sulphuric acid, and the metallic oxides were 
precipitated by the bicarbonate of potash. ‘The magnesia 
was separated by pure potash, and after ignition weighed 
24.8 grains. 

(7) The precipitate (6) was boiled in nitric acid, in 
order to acidify any chrome present in it, which was after- 
wards by the addition of potash converted into a soluble 
chromate. On adding muriatic acid the chrome was ob- 
tained in the state of an oxide, sufficiently characterized by 
its beautiful colour. After being well dried, it weighed 4 
erains. 

A portion of this substance was subsequently exposed on 
charcoal with borax to the action of the blow-pipe, and its 
nature satisfactorily proved. 

(8) The matter remaining, after the separation of the 
chrome, was re-dissolved in muriatic acid, and the iron was 
thrown down by ammonia. After washing and drying, it 
weighed 14.9 grains. 

(8) The remaining solution was now evaporated, the am- 
monia driven off, and the precipitate which proved to be 
nickel, weighed 2.3 grains. 

The composition of this meteoric mass is therefore 








Sulphur - - - 18.3 
Silex - - - 99.5 
Alumina - - - 4.7 
Lime - - ; a trace 
Magnesia - - : 24.8 
Chrome - - - 4. 
Iron - - - - 14.9 
Nickel - - - 2.3 
98.5 
Loss - - - - 1.5 
100. 





Re Oe 


Fare Ss ESE . 


awe 
r Ths 


Aedes Se 
lal 


¥ al 


pert equay o . 


= tae cite Sgpig.~ & 
ge Oe 
- o>. > . 


wr se 


< 


7 


5 cease phy 


7 
—— 
ae! 


— 
. jf 


ee 





’ 
3 


tt i ait hehetiermenltgh 
e ee Wi ie 
Reheat . elatemt 
PY Tee Qe ra i — eh acalF SES 
M bs — * = in Thala, 
8 ers tw eae . 
vant oF 7 - mn 


natin 
er en ome am 
wd aoe </ 


own. ladle 


390 Chemical exammation, &c. 
Green Feldspar from Beverly, Massachusetts. 

This mineral is peculiarly interesting, as another instance 
of the great similarity existing between the minerals of this 
country and those of the north of Europe. The only speci- 
men which | have seen from this locality, is connected with 
quartz and mica, constituting a perfectly characterized gra- 
nite. The colour of the feldspar is of a lively verdigris 
green, the fracture is foliated with a high degree of lustre, 
and the concretions, or imperfect crystals, are from a quar- 
ter to half an inch in diameter. The intermixture of the 
quartz, which is white, with the brown mica, and the green 
feldspar produces a beautiful effect. 

My first object in submitting the green feldspar to a 
chemical examination was to ascertain the proportion of 
alkali it might contain. For this purpose one hundred grains 
reduced to an impalpable powder were mixed with twice 
their weight of boracic acid, as proposed by Sir H. Davy. 
‘The mixture after fusion in a platina crucible, was digested 
in dilute nitric acid. After separating the silicious earth, 
the bulk of the solution was reduced by evaporation super 
saturated with carbonate of ammonia, and boiled; after fil- 
tration nitric acid was added to the liquor, which was again 
filtered, and exposed to a temperature sufficient to decompose 
the nitrate of ammonia that had been formed. The salt 
obtained was nitrate of potash, and weighed 23.6 grains, 
equivalent to 11.1 of alkali. 

Another portion of the specimen was treated in the usual 
manner. The details of the processes it is unnecessary to re- 
peat, as they presented nothing peculiar. The composition 
of this feldspar was found to be as follows : 

Silex - - - - 

Alumina 

Lime 

Magnesia 

fron 

Chrome a trace 

Potash 11.1 
99.6 

In some preliminary experiments I detected fluoric acid, 
but on more minute examination of the specimen, small por- 
tions of distinct fluate of lime were found connected with the 
feldspar; the source of the acid consequently became evident. 
[ also noticed some metallic particles in the compound, which 


are probably oxide of titanium. 
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Art. XLV.—Some account of the discovery of thé Fossil 
bones of the Mastodonte or great American Mammoth, and 
of the Anatomical character of that Anmal.—By Joun 
Ware, M. D. 

(Continued from p. 269.) 


Tue bones of the mammoth, found so abundantly in North 
America, are rare every where else. ‘The teeth brought from 
South America, and those found upon the ancient continent, 
with the exception of three, belong to different species, though 
to the same genus with the great animal of the Ohio. The 


limits, upon the surface of the earth, within which these remains - 


are to be found, have not been exactly ascertained. It is a 
remark of Mr Jefferson, that, from the thirty-sixth degree of 
north latitude, * the further we advance north the more their 
vestiges multiply, as far as the earth has been explored in that 
direction ; and it is as probable as otherwise, that this pro- 
gression continues to the pole itself, if land extends so far. 
The centre of the frozen zone then may be the acme of their 
vigour, as that of the torrid is of the elephant*”. According 
to Dr Barton, they have not been found, except in some few 
instances north of 43°, and this range would correspond best 
with what were probably the food and habits of life of the 
animal. 

These remains are remarkable among all fossil bones, for 
the very perfect state of preservation in which they have 
been generally found, and for the little change which appears 
to have taken place in their situation, form, or structure for 
many ages. ‘They have no appearances like those produced 
upon substances which have been exposed to the waves of 
the sea, and rolled among stones and sand so as to produce a 
rounding or wearing effect upon their projecting points. They 
are near the surface of the earth, generally within six feet, 
and seem to have remained near the very spot where the ani- 
mals died. Those which have been discovered on the river 
Osage, were found always in an upright posture, as if the ani- 
mal had been simply overwhelmed and buried in the sand.f 





* Notes on Virginia. 

t The following account is given in the New York Medical Repository, 
Hex. 1, vol. 4, ina letter from Sylvanus Miller, Esq. to one of the editors, 
of the places in which the skeletons of Mr Peale were discovered. 

‘* The places where these skeletons have been discovered are generally 
called marl-pits, and are low, sunken places, very wet and miry. The 
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It was to have been expected that the aborigines of Ameri- 
ca would occasionally have taken notice of objects so re- 
markable as these bones, and would entertain, at least, some 
vague notions of the nature of the animals themselves to 
which they belonged. Accordingly we find that there have 
been, among the North American Indians, several traditiona- 
ry accounts of their former existence. Mr Jefferson re. 
lates, that they believe the mammoth to have been car. 
nivorous, and that he still exists in the northern parts of 
Americas ‘The history of the tradition of the Delaware 
tribe on this subject, as delivered by one of their chiefs, to 
the governor of Virginia, is well known; but is in itself so 
remarkable, and at the same time so poetical, as to be well 
worthy of a repetition here. They assert that it has been 
handed down to them from their fathers; “ That in ancient 
times a herd of these tremendous animals came to the Big Bone 


Licks, and began an universal destruction of the bear, deer, 
elks, buflaloes, and other animals which had been created 
for the use of the Indians; that the Great Man above, look- 
ing down and seeing this, was so enraged that he seized his 
lightning, descended on the earth, seated himself on a neigh- 
bouring mountain, on a rock, on which his seat and the print 
of his feet are still to be seen, and hurled his bolts among 


them till the whole were slaughtered, except the big bull, 
who, presenting his forehead to the shafts, shook them off as 
they fell; but missing one at length, it wounded him in the 
side ; whereon, springing round, he bounded over the Ohio, 
over the Wabash, the Illinois, and finally over the great 
lakes, where he is living at this day.” 


hole which had been made to procure this skeleton, lately discovered, 
was so nearly filled with water, that the nature of the earth and the 
colour could not be ascertained otherwise than by the earth on the banks 
or borders of the hole. The draining of these places has been only at- 
tempted about eight or nine years. The bones here discovered lay 
buried about ten feet under this marl and earth, which generally consists 
of five different strata: 1. the common earth found in low meadows; 
2. a very black and rich earth, deemed good for manure; 3. a small 
stratum of blue clay; 4. a stratum of white marl; and 5. a stratum of 
grey or black marl; at or near the bottom of which, these bones are dis- 
covered, and some of them sunk into the earth some inches below the 
marl. These marl-pits are numerous, and very few have been drained.” 

In an account of mammoth bones found on the banks of York river, about 
six miles east of Williamsburgh in Virginia, Bishop Madison remarks; 
that the strata on which the bones rested were alluvial, that they lie in the 
marsh-mud or are sunk beneath it; and that tHe earth surrounding them 
is penetrated by great quantities of the roots of the cypress-tree, * which 
probably grew upon the former surface of the earth at this ptace. 
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A Mr Stanley, carried by some Indian tribes over the 
mountains, west of the Missouri, to a river which runs west- 
wardly, relates “ that these bones abounded there ; and that 
the natives described to him the animal to which they be- 
longed as still existing in the northern parts of their country ; 
from which description we judged it to be an elephant*”. 
The Shawanese have a tradition, that in former times, when 
the animals to which these enormous bones belonged, were 
in existence, there was also a race of men of prodigious size, 
corresponding to them in strength and stature ; but that the 
Great Spirit being offended, destroyed both men and animals 
with his thunder. 

Of the various opinions entertained by philosophers and 
anatomists of the nature of the animal or animals, to which 
these bones belonged, some account has already been given 
in the preceding part of these remarks. They have been 
supposed to belong to the whale, to the elephant, and to the 
hippopotamus ; to a carnivorous, to a herbivorous animal, 
and to one of a mixed character ; to an animal with a trunk, 
and to one with a long pointed snout. But generally speaking 
writers have indulged rather in loose and hasty conjectures, 
than in accurate investigations. Had not the subject of 
fossil bones and extinct species been new, anatomists would 
not have hesitated to consider at once all the bones as be- 
longing to one and probably an extinct animal, instead of 
searching among known and living species, for a conjunction 
of parts which had never been known to exist together—or 
attributing to several different species, those among these re- 
mains, which most nearly resembled their particular form or 
structure. It was not till the learned and truly scientific 
inquiry into this subject by Cuvier, that the difficulties which 
surrounded it were removed, and the obscurity in which 
it was enveloped, dissipated. Of this inquiry, as detailed 
by him in the Annals of the Museum of Natural History, | 
propose to give such an analysis, as will be sufficient to put 
the reader in possession of the principal facts upon which 
the received opinion of the form, size, and structure of the 
mammoth has been founded. 

He enters into an examination of all the parts of the skele- 
ton distinctly, and for the most part in the order of their im- 
portance, as affording indications of the structure and cha- 
racter of the animal itself; and as every thing about it 





* Notes on Virginia. 
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shows its close relation to the elephant, a comparison of its 
remains with the bones of that animal is instituted with re- 
gard to almost every part. 

1. The molares or grinders. The form of these teeth is 
their most important characteristic. The crown is generally 
of a rectangular shape, but the proportion of its length to its 
breadth is different in different teeth. The grinding surface 
of the crown is divided by a number of furrows, from two to 
four, of considerable depth, crossing the breadth of the tooth, 
and dividing it into several eminences which are each subdi- 
vided by another furrow, of less depth, running at right an- 
gles to them along the length of the tooth, and subdividing 
each of them into two nearly conical eminences. ‘There are 
then upon the surface of each tooth a number of these pyra- 
midal or conoidical projections disposed in pairs. These 
differ essentially from those upon the teeth of carnivorous 
animals, since in these last there is no broad surface studded 
with eminences, but a sharp cutting edge, notched into teeth, 
for the simple and very obvious purpose of cutting or tear- 
ing their meat. 

The teeth differ from the molares of the elephant, in the 
greater depth of their furrows, which renders the eminences 
upon their surface larger and more prominent. To this cir- 
cumstance it is to be attributed, that in the elephant the sur- 
face is soon worn nearly smooth, so as to leave no other pro- 


jections than are occasioned by the lines of enamel, which 


resist to a greater degree than the soft bone the process of 
mastication, and therefore cause a degree of irregularity. 
Whilst in the mammoth, the surface would wear away more 
slowly and retain for a longer time the conical protube- 
rances which give it its peculiar character. 

The tooth of the mammoth consists merely of the common 
internal bony substance surrounded by a simple layer of 
enamel. It has no covering of cement or cortical substance, 
such as that which surrounds the tooth of the elephant, en- 
veloping it as a layer of tartar sometimes envelops a human 
tooth, and uniting together the different laminz of which it is 
composed. In this particular the mammoth approaches 
very nearly to the root-eating animals, instead of the purely 
herbivorous, and must probably have made the same use of 
his teeth as the hog and hippopotamus, and fed upon roots, 
tender vegetables, and aquatic plants. 

The teeth differ from one another, in the number of 
their conical points, and in their comparative length and 
breadth. As respects the number of their points, they have 
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been found with six, disposed in two rows of three each; 
with eight in two rows of four; with ten in two rows of five 
each, and a single one at the posterior end of the tooth. The 
teeth with six points are always found the most worn; all 
of them half way down the eminences at least, and many en- 
tirely down to their bases. ‘Those with eight points are less 
worn, but more so than those with ten, which have generally 
undergone but little alteration of shape. ‘The six-pointed 
teeth are situated in the anterior part of the jaw, and must 
have appeared earlier than the others. It is not improbable 
that a grinder with four points preceded this, but that it was 
worn away and lost at so early a period of life, as never to 
have been observed among any of the bones which have 
been discovered. 

The mammoth then had four, or, at any rate, three diffe- 
rent sorts of molar teeth ; and there must have been this num- 
ber on each side of each jaw. Consequently it would have 
in the whole twelve or sixteen of these teeth. They could 
not, however, have been all in the jaws at once, but must 
have succeeded one another like those of the elephant, which 
has in all thirty-two grinders, yet never at any one time 
more than six or eight in actual use. 

They do not follow one another, like human teeth, by 
springing up in the place of those which have fallen out, in 
consequence of an absorption of their fangs. ‘The new tooth 
is formed behind the old, and succeeds it by pushing for- 
ward into its place. ‘The six-pointed tooth appears first. 
After this has been used for some time and become a little 
worn, a second begins to grow behind it, which has eight 
points, and comes at length to be used with it. But by the 
time that the second has come fairly into use, the first is 
very considerably worn away, and after awhile falls out. 
The same process then goes on with regard to the third 
tooth. The second is pushed forward in the jaw to take the 
place of the first which has fallen out, and the third, with 
ten points, springs up behind it. Gradually the second is 
worn away as the first had been before it; it becomes use- 
less, falls out, and. leaves only the third and largest to per- 
form the office of mastication alone. ‘That this was the course 
taken in the dentition of the mammoth, is gathered from the 
state in which the teeth are found in the different jaws which 
have been discovered, and from the analogy of the elephant. 
Thus where the eight and ten-pointed grinders are both 
found in the same jaw, the former is much worn and almost 
destroyed by attrition, whilst the latter seems barely to have 
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been used at all. Where the six and eight-pointed teeth are 
found together, the same relative effect has been produced 
upon them. In the elephant, which has, first and last, thirty- 
two teeth, they succeed one another precisely in the 
same way, the new teeth becoming larger and longer as 
the age of the animal increases, till at length only one re- 
mains of the eight which belonged to each side, but this of a 
size sufficient to fill up the whole jaw and perform com- 
pletely the office of mastication*. 

In youth then, the whole number of effective teeth in the 
mammoth is at no time more than eight, and in age this is 
reduced to four, as happens to the elephant. The crowns 
are formed first, and push through into the mouth, before the 
fangs are much developed, so that the fangs are not found 
perfect except in those teeth of which the crown is almost 
worn away. This growth of the fangs probably keeps pace 
with the loss of substance in the crown, occasioned by masti- 
cation. As they increase in length, instead of striking deeper 
into the socket, they push the tooth further out of it, and 
thus maintain it at its original level, in spite of its loss of 
substance. In this way, when the tooth has become worn 
down nearly to the origin of the fangs, they become useless 
and fall out. 

The molares differ very much, of course, in length, in 
breadth, in depth, and in weight, both according to the num- 
ber of points, the degree of attrition to which they have been 
subjected and the degree of development of their fangs. 
The length and breadth do not bear the same relation to 
each other in all teeth.” The long ones are sometimes very 
narrow, and the wide ones very  eeeg The length of diffe- 
rent teeth varies from about four inches to nearly nine; and 
their breadth from three to four. Their weight has been 
variously stated from one or two pounds to seventeen. 
Probably the largest are as much as ten or twelve pounds in 
weight. 

2. The lower jaw is destitute both of incisive and canine 
teeth, and has a long pointed extremity which terminates 


* In the Atheneum of this city is contained the skull and under jaw of 
an elephant, in a state which illustrates very well the mode of its dentition 
and that of the mammoth. In the jaws are seen teeth much worn, 
and behind them, in cavities formed within the bone itself, the next set 
of molares ; the teeth in actual use at the time of the animal’s death, ap- 
pear to have been, from the number of the lamine of enamel, the second 
set of molares ; and as these fall out at about the age of six years, its age 
was probably between four and five years. 
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with a sort of canal. In this particular it resembles both 
the elephant and the morse which have a similar structure of 
the lower jaw. In the mammoth, however, it is shorter and 
more obtuse than in the elephant. 

The posterior angle of the jaw is obtuse, but still distinct 
and prominent, and is not nearly so much rounded as in the 
elephant. The condyle, which is the most characteristic 
part, approaches more nearly in its form to that of the 
elephant, and resembles it very closely, but the coronoid pro- 
cess is higher. ‘These parts are all of them widely diverse 
in their structure from those of any carnivorous animals, and 
would alone be sufficient to indicate that the mammoth could 
not have belonged to them. 

The jaw which belongs to Mr Peale’s skeleton is two feet 
and ten inches in length, and weighs sixty-three pounds; that 
- of which a fragment is contained in the museum at Paris ap- 
' pears to have been somewhat smaller. In an elephant of 
| eight feet in height, the length of the same part is about two 
feet and two inches. 

_ 3. The cranium so far as its anatomy is hitherto known, 
_ bears a general and pretty close resemblance to that of the 
- elephant. The bones of the upper part of it, however, hav- 
' ing never been discovered, no certain inferences can be 
_ drawn with regard to its size and shape except from analogi- 
_ cal reasoning. There can be little doubt that the mammoth 
_ equalled the elephant in the enormous thickness of its cra- 
- nium, since the same cause which requires this structure in 
_ the latter, would also require it in the former, viz. the neces- 
sity for an ample place of insertion for the muscles of the 
_neck. That these must have been numerous and strong, 
appears from the great size and weight of the head, teeth, 
_ and tusks, which would require great strength and power to 
_ support them ; and this is confirmed by the formation of the 
_ vertebrae of the neck themselves, which are adapted to give 
insertion to such muscles. 

__ The situation of the molares of the upper jaw, their rela- 
_ tion to the roof of the mouth, and the structure of the roof of 
_ the mouth, bear a resemblance to the same circumstances in 
_ the hog and hippopotamus, thus adding another to the many 
_ indications of a correspondence, in some of their characteris- 
tics and habits, between these animals and the mammoth. 

__ 4. The structure of the lower jaw, even before the dis- 
_ covery of the upper, indicated, from its resemblance to the 


elephant and morse, that the animal to which it belonged 


) had possessed tusks. The discovery of sockets in the upper 
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jaw, into which they had been inserted, placed it beyond 
doubt that the tusks which had been found at the same time 
and in the same places with the grinders, &c. also belonged 
to the same animal. 

They are implanted in the os incisivum as in the elephant, 
They consist of an ivory, a section of which presents lines 
forming curvilinear lozenges, and are, according to Cuvier, 
almost impossible to be distinguished from those of the 
elephant. Mr Peale believes that the section of the tusk of 
the elephant presents always oval lines, and that of the 
mammoth circular; and that they may be distinguished from 
one another by this circumstance ; also that the mammoth tusk 
is composed of strata of two different substances; the inner 
having the texture of ivory though less hard, whilst the outer 
is more dense and firm, and acts as an envelope or sort of 
enamel to the other. Cuvier asserts, on the other hand, that 
the lines shown in a section of elephant’s tusk are often circu- 
lar, and those of mammoth’s elliptical, and that the elephant’s, 
like the mammoth’s, has an envelope of a substance different 
from its internal! part. 

The degree of curvature in the tusk varies; in some in- 
stances being but slight, in others approaching almost to the 
semicircular form. ‘That which was found with the Phila. 
delphia skeleton has a very great curvature, and is of great 
size. It measures ten feet and seven inches along the bend. 
Its point is not altogether in the same direction with its base, 
but exhibits some tendency tothe spiral form. The socket 
in which they were placed are about eight inches deep, 
and about six inches apart; but their direction is much more 
oblique than in the elephant—for although thus near to each 
other at their base, the extremities are more than eight fee! 
asunder. There has been some doubt as to the mode in 
which they should be implanted in their sockets, whether 
with the concavity looking upwards as in the elephant, or 
downwards as in the morse. It has been thought that with 
so great a curve, a disposition like that of the elephant would 
render these instruments perfectly useless, whereas, if ben! 
downward, they might serve for digging in the earth, tearing 
up herbs and roots, &c.; but the analogy of the elephant 
and the probability that the semicircular form was a rare 
occurrence, render it more likely that they were disposed 
like those of the elephant. 

5. The vertebrae of the neck in the mammoth are nine 1) F 
number; they are short, and of course must have given (0f 
the animal buta short neck. The spinous processes of thos 
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nearest to the head are long, but they do not continue, as 

ou descend the spinal column, of so uniform a length in 
roportion, as the elephant, a circumstance which inaicates 
a less strong !ack in the mammoth. ‘The vertebre of the 
back are nineteen, with a corresponding number of ribs. 
The ribs are smaller where they are connected with the 
cartilages, and larger towards the verteLre than in the ele- 
phant. ‘The six first pair are very large and strong; the 
remainder, particularly the last few pair, very short and 
small; a circumstance, which together with a narrow and 
shallow pelvis, indicate a smaller abdomen and less volumi- 
nous intestines than in the elephant. 

6. The anterior extremities in their general structure re- 
semble those of the elephant. The scapula of Mr Peale’s 
skeleton measures about three feet in extreme length, the 
humerus two feet ten inches, and the radius about two feet 
five inches. ‘The diameter of the long bones of the anterior 
extremities is greater than that of those of the posterior; and 
the difference is greater than in the elephant. The radius 
is to the humerus, 


In the mammoth as 637 

In the elephant as 6:8 
The scapula is to the humerus, 

In the mammoth as 9:8 

In the elephant as 6.5 : 8 


That is, in the former the scapula is one-ninth longer, and in 
the latter one-fifth shorter than the humerus; a difference 
which would have no inconsiderable effect upon the propor- 
tion which the height of these animals would bear to their 
general size and bulk; since, other circumstances being the 
same, the scapula of the mammoth would be about one-third 
longer than that of the elephant. Of the accuracy of these 
results there is the less doubt, since the bones of the ex- 
tremities were found together, and probably therefore be- 
longed all to the same individual. 

7. The femur was the first observed and described of all 
the bones of the mammoth and its length, but particularly its 
great thickness, produced a strong impression with regard to 
the bulk of the animal to which it belonged. The length of 
one of these bones as given by Cuvier, is three feet and be- 
tween seven and eight inches; the diameter of the head of 
the bone about seven inches and a half, its greatest diame- 
ter between the head and trochanter where the form is not 
circular, one foot and six inches, at the lower end one foot, 
and in the middle seven inches and a half... The length of 
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the femur, according to Mr Peale, is three feet seven inches, 
and that of the tibia, two feet, making the length of the tibia 
to that of the femur nearly as 6 to 10, a proportion about 
the same as in the elephant. The measurement of another 
tibia contained in the museum of Camper is given by Cuvier, 
the length of which is 0.71 of the French metre, or equiva- 
lent to about two feet and five inches; a femur bearing 
the same proportion to this, as those of which the length is 
stated above, would give a length of not less than four feet 
four inches and a half. 

The hind feet are very much smaller than the fore feet, 
but not more so than in the elephant. The structure of the 
two first phalanges of the toes in the fore feet, is such as to 
indicate a greater freedom of motion in the extreme phalanx, 
than is possessed by the elephant, and in this respect they 
approach nearer to a resemblance with the structure of the 
hippopotamus. 

8. The actual size of the mammoth is calculated by Cu- 
vier, from the dimensions of the different bones which have 
been given. ‘The sum of the tibia and femur added together, 
makes the length of the posterior extremities five feet and 
seven inches; that of the radius and humerus makes the an- 
terior extremities five feet and three inches. The length 
then of the anterior extremities to that of the posterior would 
be in the ratio of 1.7 to 1.8 very nearly. The measurement 
of an elephant of eight feet in height, gives four feet nine 
inches for the anterior and five feet for the posterior extre- 
mity, which affords almost precisely the same ratio of 1.7: 
1.8. Upon the supposition then, that the two animals had 
very nearly the same relative proportions throughout, it 
might be concluded that as the elephant with a posterior ex- 
tremity of five feet has a total height of eight feet, that the 
mammoth with a posterior extremity of five feet and seven 
inches would have a total height of about nine feet. But it 
must be recollected that the scapula of the mammoth is near- 
ly one-third of its own length longer than that of the ele- 
phant, which must increase the height of the mammoth one 
foot, i. e. to ten feet. Mr Peale has given a height of eleven 
feet to his skeleton* ; but in the opinion of Cuvier and of Sir 


* The dimensions of this skeleton, as given by Mr Rembrandt Peale, 
in the Historical Disquisition on the Mammoth, are as follows : 
FT. IN. 
Height over the shoulders - > - - : 11 0 
35 at the hips ” at 9 0 
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Everard Home, he has placed the scapulas too low, and has 
not properly arranged the joints, the necessary effect of 
which would be to increase the height, particularly of the 
fore part of the body, above its natural standard. 

The skeleton collected by Mr Peale, upon the measure- 
ment of which this opinion is founded, is not smaller than the 
average of the bones which have been discovered. ‘Ten 
feet may be considered then as probably the fair average 
height of the mammoth, which is far less than was believed 
on the first discovery of these bones and from the inspection 
of separate, insulated specimens. There is no ground, ac- 
cording to Cuvier, for the opinion that the mammoth ever 
attained the height of twelve feet, far less surpassed it*. 





FT. IN. 
Length from the chin to the ramp - - - - 15 0 
,, from the point of the tusks to the end of the tail, 
:; following the curve - - - - 31 0 
s imastraight line - - - - - - 17 6 
Width of the hips and body - - - - e i 
Length of the under jaw - - - : : 2 10 
(Weight of the same 63 1-2lbs.) 
Length of the thigh bone - - - - - o ae 
Smallest circumference of ditto - - - - 1 6 
Length of the tibia - - - - - - - 2 Q 
- of the humerus - - - - - 2 10 
Largest circumference of ditto : - - - - 3 2 
Smallest ditto ditto - - - - i 
Length of the radius - - - - - - - 2 5§$ 
Circumference at the elbow - - - - - 3 8 
Length of the scapula - - - - - - 3 1 
; ofthe largest vertebra - : : - - 2 3 
5, ofthe sternum - - - - - - 4 0 
,, ofthe tusks - : - - - - 10 7 
Circuimference of one of the molares . - - - 1 63 
Weight of ditto - - - . - dibs. 100z. 
3, of the whole skeleton - 1000lbs. 
Of the bones found and described by Bishop Madison in 1811, the 
Length of the pelvis from sacrum to pubis was” - : a 
9 from side to side - - - - - 1 4% 
od femur, almost - - - - - 3 0 
Circumference of ditto - - - - - 5 


One part of a tusk measured three feet one inch in length and two feet in 
circumference at its base; when entire it was probably five feet and a half 
long. Largest tooth weighed seven pounds and a quarter—smallest three 
or four. These must have been the remains of a smaller animal than Mr 
Peale’s, 

* The largest bone of which I have found any account is the tibia men- 
tioned on p. 400, said by Cuvier to measure 0.71 French metre, or 
about two feet and five inches; a femur to correspond to this must 
have measured at least four feet four anda half inches, giving six feet nine 
inches for the posterior and six feet four and a half inches for the anterior 
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The mammoth then surpassed the elephant but little in 
height; in length, however, it must have considerably ex- 
ceeded it. The skeleton of Mr Peale is fifteen feet long 
from the extremity of the nose to the posterior part of the 
ischium. The elephant of ten feet does not go beyond 
eleven feet. There must have been likewise a great diffe- 





extremities. Following the method of calculation employed in the text, 
we get, for the total height of the body to which these extremities belonged, 
about twelve feet, on the supposition that the animal to which Mr Peale’s 
skeleton belonged was only of ten feet ; butif his really were of eleven feet, 
as he supposed, the individual to which we refer must have attained the 
height of about thirteen feet and a half. There are, however, so many in- 
accurate reports of the sizes, &c. of these bones, and so much uncertainty 
in our modes of calculation, that after all we cannot place entire depen- 
dence on results derived from them. Were credit to be given to Dr Ma- 
ther’s account of a thigh-bone seventeen feet long, the animal to which it 
belonged must have been nearly fifty feet high. Still there can be but lit- 
tle doubt that the above calculations form as near an approximation to the 
truth, as we are capable of, in the present state of knowledge. 

The strange opinions which have formerly been entertained with regard 
to the nature and size of the mammoth, have proceeded either from the 
ignorance and love of the marvellous of the vulgar, or from erroneous 
modes of judging adopted by the learned. The real stature of the mam- 
moth, as now ascertained, is far below what was supposed on the first dis- 
covery of its bones, by even scientific men. They proceeded, in forming 
their estimate, upon the supposition that the mouth of the animal con- 
tained, at the same time, all the sorts of teeth which had been discovered, 
in each jaw; this would truly give an enormous bulk to the whole. ‘ La 
forme quarreé de ces enormes dents machelieres prouve qu’elles etoient en 
nombre dans la machoire de animal; et quand on n’y en supposeroit 
que six au meme quatre de chaque coté, on peut juger de l’enormité d’une 
teté qui auroit seize dents machelieres pesant chacune dix ou onze livres. 
Enc. Method. Hist. Nat. Tom I. 

It is stated as an article of intelligence in a French periodical work 
(Mag. Encyclop. Vol. 68. p. 171) in the year 1807, that a person at Bal- 
timore had announced the discovery of an immense reservoir on the Mis- 


. ef. sourl, a quarter of a mile square in extent, filled six feet deep with enor- 
lee mous bones ; and that he offered, for a sufficient compensation, to procure 
ce a complete skeleton, fifty-four feet long, and twenty-two high, with eight 
: : enormous teeth ineach jaw. ‘The journalist gravely suggests that there is 


probably some exaggeration about this account! 
Not much more probable is the account which is given in Muller’s Re- 
lit cueil des Voyages au Nord, of the belief of the inhabitants of the countries 
i ri where the Siberian elephant’s remains are found; they supposed that he 
i lived and died under the earth, and had the power of enlarging and 
contracting his body at pleasure, so as to move with facility, but was 
sometimes seen above ground. ‘+ This animal’, says Muller, * is four or 
it five yards high and about thirty feet long. His colour is greyish. His 
head is very long, and his front very broad; on each side, precisely under 
the eyes, there are two horns, which he can move and cross at pleasure.” 
A still more preposterous belief of ancient times was, that these fossil 
bones were the bones of the fallen angels, who were thought to have lived 
and perished on our earth. : 
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rence in the bulk of the limbs and of the body in general. 
Every thing about the skeleton indicates this. The long 
bones of the extremities particularly, are larger in diameter 
in proportion to their length; a circumstance which clearly 
points at a greater quantity of muscle, &c. about the limbs, 
and a greater weight in the body to be supported and moved 
by them. 

In forming an opinion of the probable form of the soft 
parts of this animal, we must be governed by the analogy of 
those which resemble it the most nearly in its bones, and by 
the indications which can be collected with regard to its 
food, residence, and habits of life. Several circumstances 
have been pointed out which approximate the mammoth to 
the hog and hippopotamus. Where it departs from the ele- 
phant it approaches them. ‘This is the case with regard to 
the grinders, the roof of the mouth, and the structure and 
size of the ribs and pelvis, which indicate a less voluminous 
intestinal canak ‘They of course indicate also a departure 
from the diet of the elephant to one more easily digested, 
that is toa diet like that of the hog and hippopotamus, which 
consists of roots, grain, succulent herbs, and aquatic plants. 

Standing therefore in this relation to these animals as it 
regards its food, it must be inferred, that in the structure of 
the parts about its mouth, it probably also bore some con- 
siderable resemblance to them; that it possessed either the 
snout of the hog, the thick, strong and projecting lips of the 
hippopotamus, or the trunk of the elephant. There are 
many reasons for believing that it was endowed with such 
an organ as the latter. The weight of the head of the mam- 
moth, from its large bones and teeth and its projecting tusks, 
was very great; hence its neck was made short; the an- 
terior extremities are, as has been seen, very high; and this 
would prevent the animal from being able with its mouth to 
reach the ground. But even did not these circumstances 
prevent, the tusks would alone form a sufficient obstacie. 
Were the animal aquatic, these considerations would not be 
conclusive, but as the structure of the feet forbids such a 
supposition, they render it almost certain that the mammoth 
must have had a trunk, some instrument resembling it, or 
else some extraordinary formation of the snout and lips, of 
which we have, among animals at present existing, no ex- 
ample. 

Finally then, the mammoth was probably an animal nearly 
resembling the elephant in most of its external characteris- 
tics; of about the same height, but of greater comparative 
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length; more bulky in the general proportions of its body, 
but with a smaller abdomen; having projecting tusks and a 
long trunk, which might bear a greater or less resemblance 
in detail to that of the elephant, and feeding partly upon 
leaves and herbs, partly on fruit, grain, roots, &c. These 
inferences are all that the premises will allow us to make; 
but we may rely upon these with considerable confidence, 
as being in general a near approach to the truth. 

Many fossil bones and teeth have been discovered in va- 
rious parts of the world, belonging to no existing species of 
animal, and bearing a general resemblance to those of the 
mammoth, but still not exactly resembling them. The teeth 
particularly possess the same generic character, but differ in 
the shape and arrangement of the conical eminences on the 
surface of the crown. Bones of this sort have been found in 
France, in various parts of Italy, in Peru, in Paraguay, &c. 
&c. Cuvier after a careful comparison of these bones makes 
them out to have belonged to four different species, so, that 
including the animal which has been described, the genus 
to which he gives the systematic appellation mMasTopon, in- 
cludes five species, all fossil and extinct as follows* :— 

1. Great Mastodon—Mammoth of the Ohio. 

2. Mastodon with narrow grinders—about one third smaller 
than the preceding species. Its remains have been dug up 
at several places in Europe and America. , 

3. Little Mastodon with narrow grinders—similar to the 
last, but still smaller, found in Saxony and other parts of 
Europe. 

4. Mastodon of the Cordilleras—discovered by Humboldt 
in South America; it is distinguished by its large square 
teeth, and must have equalled in size the great mastodon. 

5. Mastodon of Humboldt—the smallest species of the 
genus, with teeth like the preceding; also discovered by 
Humboldt in South America. 

In situations similar to those in which these bones have 
been found, others have been discovered in various parts of 
the world belonging to six other extinct species of pachy- 
dermatous animals, viz, 1 rhinoceros, 2 hippopotami, 2 tapirs, 
and 1 elephant. From the facts connected with the situa- 
— of these bones, Cuvier draws the following general 
results. 





* Annales de Mus. vol. 8, p. 401. 
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These bones are found every where sunk in beds of nearly 
similar character, and are mingled with those of animals at 
present existing. ‘The beds are always alluvial, are near 
the surface, and are commonly of a marly or sandy nature. 
The bones themselves are generally accompanied by the re- 
mains of marine animals; but some are without these re- 
mains, while others are surrounded by the shells of fresh 
water testacea. 

It is probable that these bones were covered by the last 
or nearly the last catastrophe which has produced a revolu- 
tion upon the surface of the globe ; that this catastrophe was 
an inundation ; but as there is no proof that the sea remained 
for any length of time or in a quiet state, over these bones, 
it must have been temporary ; and there are indications also 
that it did not reach to the tops of high mountains, nor even 
so as to overflow the high valleys of America. The bones 
are not worn as if they had been long exposed to the rolling 
motion of the waves, but they are separated from one another 
and frequently broken in pieces. It is probable that they 
were not carried to any considerable distance by the motions 
of the flood; but that the animals to which they belonged, 
lived for the most part in the parts of the world where their 
remains are now found. If this be true, it will of course fol- 
low, that the frozen regions of the north were formerly in- 
habited by animals of genera that are now confined to the 
torrid zone, such as the elephant, rhinoceros, and hippopo- 
tamus*. 

This suggests a question of some interest and no small 
difficulty. Was the climate of the countries where these 
animals lived and died, similar, at the time of the catastrophe 
which destroyed them, to the climate in which their congeners 
now live; or was it then as it is now, cold, and were the 
animals constituted and covered so differently from those of 
the torrid regions as to enable them to exist in it? In favour 
of the latter supposition, it may be argued, that the anatomi- 
cal differences between the elephant and rhinoceros of Sibe- 
ria, and those at present existing within the tropics, are as 
great as exist between many other animals that inhabit 
the extremes of heat and cold, and that are enabled to 
exist, simply by means of superior thickness and warmth 
of covering; and that this was the case with these is render- 


= 9 


ed probable by the discovery of the carcasses of the elephant 
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* Annales de Mus. Tom 8 ut supra. 
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and rhinoceros in the ice of ‘Tungusia, both covered with long 
hair and wool. On the other hand, as is remarked by Pro- 
fessor Buckland, we find the remains not only of animals but 
of vegetables, which are now peculiar to the torrid zone, in 
the cold regions, for whose existence in them we cannot 
account. Besides, on what food can we suppose that herbi- 
vorous animals could have subsisted during the long polar 
winters. They could hardiy be supposed all to migrate 
south ; and admitting they could feed on branches of trees, 
where were these to be found in countries that scarcely pro- 
duce a tree, and where the moss and lichens, almost the only 
vegetable productions, are covered under the snow? And 
yet in these countries where there would seem to have been 
such a scarcity of food, the bones are found in almost incre- 
dible quantities; whole islands are formed of them at the 
mouth of the Lena, and they are discovered encased in ice- 
bergs of enormous size, from which they are constantly dis- 
engaged by the heat of the sun. We can as yet form no 
certain conclusions on this subject. 


General Entelligeuce. 


New Periodical workkx—The Lyceum of Natural History 
of New York have lately published the first number of their 
“ Annals”. Its contents are valuable, and evince the ardour 
of the members of this highly respectable institution, in re- 
gard to the natural history of our country. The object of 
the work is to give publicity to the papers read before the 
Lyceum, “ the preference to be given in all cases to such as 
tend to elucidate the knowledge of the natural productions 
of our own country”. We understand it is contemplated to 
publish from four to six numbers in the course of the next 
twelve months, at from 25 to 371 cents, or perhaps 50 cents 
each, the price depending in a great measure on the number 
of plates in each number. The price of the first number is 
25 cents ; it contains four papers, two of which are on bo- 
tany, one on mineralogy, and one on “a new species of 
Cephalopterus”, by Dr Mitchell, President of the Society. 

Rieussec’s Chronograph for noting small intervals of time.— 
This instrument has the form and size of a large pocket 
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chronometer, The dial-plate is moveable on an axis passing 
through its centre. ‘The dial makes a revolution in a minute, 
and each of its divisions corresponds to a second of time. 
When the observer wishes to mark the precise instant when 
any phenomenon takes place, he presses a button, and a 
small pin or metallic point, traversing the summit of a cone 
filled with printers’ ink, and placed opposite the fixed zero 
of the moveable dial, marks on the circumference, divided 
into seconds, a very fine point, which indicates the second, 
or fraction of a second, which corresponds to the beginning 
and end of the interval of time which it is wished to measure. 
The instantaneous contact of the point has no influence on 
the motion of the dial, and the firmness of the point enables 
us to estimate the fourth part of the divisions of the dial- 
plate.-—[ Bib. Univers] 

New apparatus for describing curves.—An ingenious appa- 
ratus has been invented in England by Mr J. Jopling for 
generating curves. It is represented as peculiarly simple, 
and manageable, and free from any thing to obstruct the 
operator from seeing the describing point. It is expected to 
be a valuable acquisition to shipwrights, architects, engravers, 
and others, “as it describes all species of conchoidal, elliptic, 
cardioidal, and many other species of curves; every section 
of a ship so that they shall range ; arches of every form that 
can be desired; and it may be successfully applied to describe 
an immense variety of patterns, which you can make per- 
fectly symmetrical, identical, or vary in any manner.” In 
the September number of Tilloch’s Philosophical Magazine is 
a certificate of the merits of this apparatus, signed by Pro- 
fessor Gregory, Mr Aikin, Mr Tredgold, &c. ‘The apparatus 
may be had at Mr T. Jones’, Charing-Cross, London. 

Test for Proto-salts of iron.—Professor Ficinus, of Dresden, 
strongly recommends a solution of muriate of gold, as the 
most delicate of all tests for the presence of protoxide of 
iron in solution, surpassing considerably even the gall nut. 
It requires the presence of carbonate of soda, which in some 
analyses, may perhaps interfere with its use. A grain of 
green vitriol, with an equal weight of soda, dissolved in four 
pints of water, produces, with a drop of solution of muriate 
of gold, a strong precipitate, which gradually assumes a pur- 
ple colour. Without the soda, the effect did not appear in 
less than three days. M. Ficinus thinks the process may be 
improved even to the determination of the quality of protoxide 
of iron present.—[ Bib. Univers.] 
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Remarkable Meteor.—May 23d, at 10 o’clock at night a 
luminous meteor was observed at Kiel in Denmark. It was 
seen almost at the same time at Copenhagen, which is sixty 
miles from Kiel. This will give some idea of its size and 
velocity, which was apparently not very great. At Kiel it 
seemed to take a direction from south-east to north-east, and 
to have an elevation of 30°. It was visible for 10 seconds. 
As it disappeared, it threw out a volume of sparks, and left 
a luminous track in the sky.—{ Philos. Mag. Sept. 1823.] 

New fucts respecting the atmosphere.—Professor Zimmer- 
man, of Giessen, has announced that he has ascertained that 
all atmospheric aqueous substances, as dew, snow, rain, and 
hail, contain meteoric iron combined with nickel. Rain also 
usually contains salt, and a new organic substance composed 
of hydrogen, oxygen, and carbon, to which he has given the 
name of pysinee—[ Philos. Mag. ] 

Acid earth of Persia,—Lieut. Col. Wright of the royal 
engineers, who lately came over land from India, brought a 
small quantity of this natural production from Persia. The 
natives apply it to the same uses that lemons and limes are 
used for elsewhere, namely, to make their sherbets, of which 
considerable quantities are used, they being prohibited the 
use of wine. The acid earth is found in great quantities at 
a village called Daulakie, in the south of Persia, between 
three and four days’ journey from Bushire on the Persian 
Gulf. 

Some analytical experiments made on a few grains of it 
by W. H. Pepys, Esq. gave the following results.x—About 
one-fifth is soluble, by trituration, in boiling distilled water. 
The solution changes litmus paper and solution of cabbage 
red. It yields copious precipitates with nitrate and with 
muriate of barytes—indicating the presence of sulphuric 
acid. The triple prussiate gave a strong blue precipitate ; 
and the sulphuret of ammonia a copious blackish brown pre- 

cipitate—proofs of the presence of iron. ‘The solution, when 
evaporated nearly to dryness, yielded crystals, which by 
their figure and taste seemed to be acidulous sulphate of 
iron. The earthy matter was not examined,—the principal 
aim of the experiments being only to ascertain the nature of 
the free acid in a product so abundant, where it is found, 
that it might be taken up in cart-loads.—[ Philos. Mag.] 

New work on Geology—Dz Webster has nearly ready for 
publication, Elements of Geology, to be illustrated by nume- 
rous diagrams, sections, &c. 








OO 
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Art. XLVI.—Biographical Memoir of Count Craupe Louis 
Bertuoutet*. [Edin. Phil. Jour.] 


Tue name of M. Berthollet has been long known in every 
part of Europe, and cannot fail to occupy a high place 
among the distinguished chemists of the nineteenth century. 
He was born at Taloire in Savoy, on the 9th December, 
1748, and, like his distinguished colleague M. La Grange, 
he was an Italian by birth as well as by education. After 
having taken his degree of Doctor of Medicine at the Uni- 
versity of Turin, he went to Paris, where he carried on 
the medical profession with so much success, that he was 
nominated one of the Physicians of the Duke of Orleans, 
the uncle of the reigning Sovereign. Notwithstanding the 
excellence of this appointment, he seems to have devoted 
the greatest part of his time to the study of Chemistry, 
which soon became his exclusive occupation. 

The brilliant discoveries which had been made by Black, 
Priestley, Scheele, and Cavendish, formed the elements of 
that grand revolution in chemistry, which was completed un- 
der the direction of Lavoisier. In this great work the 
French chemist was associated with Fourcroy and Berthol- 
let, the one distinguished by his eloquence and his powers 
of illustration, and the other by his sagacity and his experi- 
mental acquirements. As the limits of this notice will not 
permit us to analyse the various memoirs which Berthollet 
communicated to the Academy of Sciences and to the 
National Institute, we shall content ourselves with a general 
view of the discoveries which they contain. 

One of the earliest and most important subjects to which 
Berthollet directed his attention, was the analysis of Am- 
monia, the nature and the proportion of the elements of 
which he determined with a degree of accuracy which later 
researches have scarcely been able to improve. He re- 
solved the pure gas into its elements, by making it pass very 
slowly along an ignited porcelain tube, of a small diame- 
ter,—a_ method which has been more recently practised by 
Gay-Lussac. In finding ammonia in the products of animal 





_ * For some of the facts in this hasty and imperfect sketch, we have been 
indebted to a short life of Count Berthollet, by M. Auger. 
52 
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substances, he was led to consider the presence of azote in 
organised bodies as the distinctive character of animality, 
and thus to make an important step in animal chemistry. 
This valuable memoir was published among those of the 
Academy of Sciences for 1785*. 

The observations which Scheele had published on the 
prussic acid, and its different combinations, though in every 
respect fine and interesting, were yet insulated and incom- 
plete. M. Berthollet resumed the subject with peculiar suc- 
cess, and recognised in it a compound acid, in which oxygen 
did not exist. ‘The next researches of our author related 
to the combinations of sulphur with hydrogen ; and though 
the new views which arose out of this inquiry met with 
considerable opposition, yet they were soon universally 
adopted. 

One of the most important discoveries by which M. Ber- 
thollet is distinguished, is that of the application of the oxy- 
muriatic acid to the purposes of bleaching. ‘This acid was 
discovered by Scheele, but its properties were made known 
principally by the labours of our author. The application 
of this acid to the purposes of bleaching was discovered by 
Berthollet about the year 1786. Some of his experiments, 
of which he made no secrett, were exhibited to our late dis- 
tinguished countryman Mr Watt, who immediately saw the 
importance of the discovery, and some time afterwards ac- 
tually applied it in whitening 500 pieces of cleth. In the 
beginning of the year 173838, some foreigners attempted to 
obtain in England a monopoly of this valuable process, 
but their application for a patent was resisted by Mr Watt, 
and by Mr Cooper, and the late Mr Henry of Manches- 
ter ; and the two last of these gentlemen formed the first 
establishments in which this great discovery was first ap- 
plied on a large scale. The great improvements in this 
process, which were subsequently made by our country- 


* In consequence of Sir Humphrey Davy having stated it as his opinion, 
that oxygen was one of the constituents cf ammonia, A. B. Berthollet, our 
author’s only son, afterwards analysed this gas, and confirmed the results 
previously obtained by his father. M. Berthollet sen. had found its com 
position to be 72.5 hydrogen, and 27.5 azote, whereas his son found the 
oxygen to be 75.5, and the azote 24.5. The memoir of M. Berthollet jun. 
was read to the Institute on the 24th March, 1808. 

t The only advantage which Berthollet derived from this great dis- 
covery, was a present of a bale of cotton-stuffs bleached by his process, 
which was sent to him by an English manufacturer. This fact is stated 
by M. Auger. It is probable that they were sent by Mr Watt. 
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man Mr Tennant of Glasgow, in combining the oxymuriatic 
acid with lime, and in forming a portable bleaching salt, 
by uniting the gas with dry quicklime, have increased 
the value, and widely extended the utility of Berthollet’s 
discovery. 

The combinations of the oxymuriatic acid with the alka- 
lies, though equally interesting in a scientific point of view, 
have not yet found the same useful applications. The ex- 
periments of Berthollet on the oxide of ammoniacal gold, 
made us better acquainted with this dreadful compound, 
though its effects are still less frightful than those of the ful- 
minating silver, which he discovered soon after, and which 
explodes violently, even by the percussion occasioned by a 
drop of water falling upon it. 

In the examination of these compounds, our author seems 
to have heen led to those experiments, by which he has 
conferred on the art of dyeing as great a benefit as that 
which he rendered to the kindred art of bleaching. Hitherto 
that branch of the useful arts consisted of the most absurd 
receipts, and was founded upon the most ridiculous theo- 
ries. Hellot, Macqueer, Bancroft, and Bergman had in- 
deed begun to renovate the art of dyeing. Mr Keir and 
Mr Bancroft appear to have been the first who suggested 
the true theory of mordants; but it is to Berthollet un- 
doubtedly that the complete establishment of the theory 


belongs. 
Upon the death of Macqueer, Berthollet succeeded him 


in the situation of superintendant of the arts connected with 
chemistry, and so zealously did he devote himself to the ob- 
jects of this office, that almost all the papers which he in- 
serted in the “ Memoirs of the Academy,” in the “ Journal de 
Physique,” and in the “ Annales de Chimie,” relate principally 
to the promotion of the chemical arts. In the year 1791, he 
published his “ Elemens de UVart de Teinturier,” in one vol. 
8vo.; and a second edition of it, greatly improved and en- 
larged, was published in 1814, in 2 vols. 4to. This treatise 
has always been regarded as a standard work, and, along 
with the practical processes of the art, it contains the clear- 
est theoretical views of the principles upon which these pro- 
cesses depend. 

In the year 1776, M. Berthollet published a separate 
work, entitled “ Observations sur ?Air.” In 1780, when he 
was only thirty-two years of age, he was admitted a mem- 
ber of the Academy of Sciences. In 1789 he published a 
work under the title of “ Precis dune Theorie sur la Na- 
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ture de ’Acier, sur ses Preparations,” &c. In 1792, he was 
named one of the Commissioners of the Mint. In 1794 
he was appointed a member of the Commission of Agri- 
culture and the Arts; and, about the same time, he was 
chosen Professor of Chemistry at the Polytechnic School, 
and also at the Normal School. At the establishment 
of the Institute in 1795, he held a prominent place in 
the list of this learned body; and, in the same year, 
he published his “ Description de Blanchissement des Toiles.” 

In consequence of the subjugation of Italy by the French 
arms, Berthollet and Monge were appointed deputies by the 
Directory, to select those objects of the arts and sciences 
which ought to be transferred to Paris. In the execution of 
this task, General Bonaparte became acquainted with their 
zeal and knowledge ; and such was the high opinion which 
he formed of them, that he induced them to accompany him, 
in 1798, in his unfortunate expedition to Egypt. In that 
country they distinguished themselves by their zeal in re- 
lieving the wants of “the French army, and by their activity 
as the leading members of the Institute which Bonaparte had 
established at Cairo. 

Upon their return to France, in 1799, with Bonaparte, 
they were both honoured by the First Consul with the rank 
of members of the Conservative Senate, and each of them 
was afterwards provided with a senatorerie. 

When the French throne was re-occupied by its legiti- 
mate Sovereign in 1814, Louis XVIII. appointed Berthollet 
a member of the Chamber of Peers ; and, from attachment, 
no doubt, to the Bourbon Family, he took no part in the 
Chamber which Bonaparte had organised, after his return 
from Elba. 

A short time after he returned from Egypt, M. Berthollet 
took up his residence at Arcueil, a village about three miles 
south of Paris, where he pursued, in peaceful seclusion, 
those fine researches which adorned the close of his philo- 
sophical career. The results of these labours were given in 
his “ Recherches sur les Lois de lAffinité,’ which appeared 
in 1801, and in his “ Essar de Statique Chimique,” which was 
published in 1803, in 2 vols. 8vo*. 
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* Besides the works now mentioned, Berthollet translated ** Kirwan's 
Essay on Philogiston,’ and added notes, in which he controverted the 
opinions of the English chemist. He was the author also of a preliminary 
dissertation and notes, which accompanied Riffault’s translation of ** Dr 
Thomson's System of Chemistry, which appeared at Paris in 1808. 
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While our author was thus extending the boundaries of 
chemistry, by his own immediate labours, his rank in society, 
and his means of liberality, enabled him to become an ac- 
tive patron of scientific men. At the village of Arcueil, dis- 
tinguished as the residence of that illustrious individual the 
Marquis Laplace, Berthollet established, in 1806, the So- 
ciety of Arcueil, which met in his own house, where he 
formed a cabinet of physical instruments for the use of its 
members. ‘This Society consisted of the Marquis Laplace, 
Count Berthollet, M. Biot, M. Humboldt, M. Thenard, M. 
Decandolle, M. Collet-Descostils, A. B. Berthollet, and Ma- 
lus. ‘They have published three volumes of their Memoirs, 
entitled * Mémoires de Physique et de Chimie de la Societé 
d’Arcueil,” the first of which appeared in 1807, the second 
in 1809, and the third in 1817. At the meetings of this 
Society, which took place every fifteen days, new and in- 
teresting experiments were repeated, memoirs upon different 
subjects were read by the members, and each of them was 
charged with the perusal of several journals or works, con- 
nected with the particular science which he cultivated, and 
the report upon these works was communicated to the So- 
ciety. “ Celui qui a concgu,” says Berthollet himself, “ le 
projet de former cette reunion, y trouve, en voyant appro- 
cher la fin de sa carriere, la douce satisfaction de contribuer 
par cette pensée, aux progres des Sciences auxquelles il s’est 
devoué, beaucoup plus efficacement qu’il n’auroit pu le faire 
par les travaux qu’il peut encore se promettre de conti- 
nuer.’ 

This interesting association, kept together for a while b 
the amiable character, and the eminent talents of its found 
er, seems to have speedily declined, and probably owed its 
declension to that dreadful event, which deprived Berthollet 
of his only son, and the association of one of its most emi- 
nent members. The death of A. B. Berthollet, by his own 
hands, could not fail to throw a shade over an institution so 
closely associated with his afflicted family. The writer of 
this hasty sketch had the high satisfaction of meeting with 
Count Berthollet, at the country-house of his friend and 
neighbour the Marquis Laplace at Arcueil, and will never 
forget the intelligence and benignity of this interesting man. 
The late celebrated Mr Watt, with whom he kept up a con- 
stant intercourse, entertained for him the purest friendship, 
and we have often listened with delight to the sentiments 
of respect and affection which he always expressed for the 
French chemist. 
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At the advanced age of seventy-four, this eminent man 
suffered much from a number of boils, followed by an ab- 
scess of uncommon magnitude, which occasioned great suf: 
fering. A fever, however, which ensued, carried him off, 
after three days continuance, on the 6th November 1822, 
the same year in which the Sciences were deprived of Her- 
schel, Haiiy, and Delambre. M. Berthollet left behind him 
an aged widow, who had devoted her life to ensure the hap- 
piness and tranquillity of her husband. 

Although M. Berthollet had dedicated his life to science, 
yet he had a great taste for literature, and, like his friend 
Mr Watt, he perused the principal literary works of the 
day. From his early life he had a great passion for the- 
atrical amusements, which continued to afford him pleasure, 
even in his latest years. M. Berthollet was a member 
of most of the scientific institutions of Europe, who were 
proud to enrol such a name in the list of their members. 
We look forward, with high expectations, to the memoir of 
his life, which may soon be expected from the eloquent pen 
of Baron Cuvier. 


Art. XLVIJ.—An Account of the Fire of St Elmo. (Ex- 
tracted from a Paper in the Ed. Phil. Jour.) 


In the month of June 1808, passing from the Island of 
Ivica to that of Majorca, on board a Spanish polacca ship, 
fitted as a cartel, and manned by about thirty ruffians, Ge- 
noese, Valencians, and Catalonians; a fine southerly gale, 
by seven in the evening, brought us within 6 or 7 leagues of 
the anchorage in Palma Bay. About this time, the sea- 
breeze failing us astern, was shortly succeeded by light and 
baffling breezes off the land. No sooner had the setting sun 
withdrawn his golden beams from the tops of the lofty hills, 
which rise to the westward of the town, than a thick and 
impenetrable cloud, gathering upon the summit of Mount 
Galatzo, spread gradual darkness on the hills below, and 
extended at length a premature obscurity along the very 
surface of the shore. About nine, the ship becalmed, the 
darkness was intense, and rendered still more sensible by 


St Elmo’s Fire. 415 


the yellow fire that gleamed upon the horizon to the south, 
and aggravated by the deep-toned thunder which rolled at 
intervals on the mountain, accompanied by the quick ra- 
pidity of that forked lightning, whose eccentric course, and 
dire effects, set all description at defiance. By half-past 
nine, the hands were sent aloft to furl top-gallant-sails, and 
reef the top-sails, in preparation for the threatening storm. 
When retiring to rest, a sudden cry of St Elmo and St Ann, 
was heard from those aloft, and fore and aft the deck. An 
interpreter called lustily down the hatchway, that St Elmo 
was on board, and desired me to come up. A few steps 
were sufficient, and, to my great surprise, | found the top- 
sail-yards deserted, the sails loose, and beating in the in- 
constant breeze, the awe-struck and religious mariners, 
bare-headed, on their knees, with hands uplifted, in voice 
and attitude of prayer, in earnest and muttering devotion to 
St Elmo or St Ann, according to the provincial nature of 
their speech. 

On observing the appearance of the masts, the main-top- 
callant-mast-head, from the truck, for three feet down, was 
perfectly enveloped in a cold blaze of pale phosphorous-look- 
ing light, completely embracing the circumference of the 
mast, and attended with a flitting or creeping motion, as 
exemplified experimentally by the application of common 
phosphorus upon a board; and the fore and mizen top- 
gallant-mast-heads exhibited a similar appearance in a re- 
lative degree. 

This curious illumination continued with undiminished 
intensity for the space of eight or ten minutes, when, becom- 
ing gradually fainter and less extensive, it finally disappeared, 
after a duration of not less than half-an-hour. 

The seamen, in the mean time, having finished their de- 
votions, and observing the lights to remain stationary, re- 
turned promptly to the yards, and, under favour of this 
“ Spirit of the Storm,” now quickly performed that duty, 
which, on a critical conjuncture, had been abandoned, un- 
der the influence of their superstition and their fears. Dur- 
ing the prevalence of the lights, as well as through the 
remaining hours of night, the wind continued, except in 
occasional puffs, light and variable ; and the morning usher- 
ed in with a clear sky, a hot sun, and a light southerly 
breeze, which, in due time, brought us safe to the anchor- 
age of Palma. 

Conversing with the interpreter on the nature of this ex- 
traordinary atmospherical phenomenon, he expressed _ his 
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implicit belief that it was provided by the immediate power 
of St Elmo, the tutelar deity of “ those who travel on the 
vasty deep,” in regard to their interests in a moment of 
sudden danger ; and used every argument to persuade me, 
that the present safety of the ship was due to the very 
timeous and friendly interference of this aerial. demigod ; 
and that no accident could possibly have happened to the 
sails, while the seamen were at prayers, as long as the light 
glowed stationary on the mast. Had the light, he con- 
tinued, descended gradually from the mast-head to the deck, 
and from thence to the kelson, as he had often seen it, the 
event would have prognosticated a gale of wind or other 
disaster, and, according to the depth of the descent, so 
would be the nature of the evil to come. In the present 
instance, the lights gradually disappeared, like the snuff of 
a candle, and the weather continued clear and fme for 
several subsequent days. 


Art. XLVIIJ.—Reflections on Volcanos) By M. Gay- 
Lussac. Read before the Royal Academy of Sciences at 
Paris, May 19, 1823*. [Lon. Phil. Mag.] 


Berore I offer to the public the following observations on 
volcanos, a subject which has so long presented a wide field 
for hypothesis and conjecture, I ought to premise that ] am 
not in possession of all the knowledge necessary for its full 
discussion, and that I shall only take a brief and partial 
view of it, confining myself to certain questions upon which 
chemistry may throw some light, and which do not abso- 
lutely demand an acquaintance with geology. ‘The sub- 
ject is however one of considerable difficulty, and one which 
gives me a claim on the indulgence of my readers. 

- Two hypotheses may be formed as to the cause which 
produces volcanic phenomena. According to one of these, 
the earth remains in a state of incandescence at a certain 
depth below the surface (a supposition strengly favoured by 
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* Inn. de Chimie et de Phys. tom. xxii. p. 415. 
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the observations which have been recently made on the pro- 
gressive increase of temperature in mines); and this heat is 
the chief agent in volcanic phenomena. According to the 
second hypothesis, the principal cause of these phenome- 
na is a very strong and as yet unneutralized affinity exist- 
ing between certain substances, and capable of being 
called into action by fortuitous contact, producing a de- 
gree of heat sufficient to fuse the lavas and to raise them 
to the surface of the earth by means of the pressure of 
elastic fluids. 

Accordmg to either of these hypotheses, it is absolutely 
necessary that the volcanic furnaces should be fed by sub- 
stances originally foreign to them, and which have been 
some how or other introduced into them. 

In fact, at those remote epochs which witnessed the great 
catastrophes of our globe,—epochs at which the temperature 
of the earth must have been higher than it now is, the 
melted substances which it contained consequently more 
liquid, the resistance of its surface Jess, and the pressure 
exercised by elastic fluids greater,—all that could be pro- 
duced was produced ; an equilibrium must have established 
itself, the agitated mass must have subsided into a state of 
repose which could no longer be troubled by intestine causes, 
and which can only now be disturbed by fresh contact be- 
tween bodies accidentally brought together, and which were, 


perhaps, only added to the mass of ‘the globe subsequently 
to the solidification of its surface. 

Now the possibility of contact between bodies in the inte- 
rior of the earth, the ascent of lava to a considerable height 
above its surface, ejections by explosion, and earthquakes, 
necessarily imply that those extraneous substances sen 
penetrate into volcanic furnaces must be elastic fluids, 
rather liquids capable of producing elastic fluids, either ‘ 
means of heat which converts them into vapour, or by afh- 
nity which sets at liberty some. gaseous elements. Accord- 
ing to analogy, the only two substances capable of penetrat- 
ing into the volcanic furnaces in volumes sufficiently large to 
feed them, are air, and water, or the two together. Many 
geologists have assigned to the air an impor' tant office in vol- 
|) canos ; its oxygen, according to them, sustains their combus- 
tion: but a very simple observation will suffice to overthrow 
this opinion entirely. 

How, indeed, is it possible for the air to penctrate into the 
Volcanic furnaces when there exists a pressure acting from 
Within towards the exterior, capable of raising liquid lava, a 
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body three times as heavy as water, to the height of more 
than 1000 meétres, as at Vesuvius, or even of more than 
3000,:as is the case in a great number of Volcanos? A pres- 
sure of 1000 métres of lava, equivalent to a pressure of 3000 
metres of water, or to that of about three hundred atmos- 
pheres, necessarily excludes the introduction of any air what- 
ever into volcanos; and as this pressure subsists for a long 
series of years, during which the volcanic phenomena con- 
tinue in the utmost activity, it follows that the air can have 
no share whatever in their production. 

It is moreover evident, that if the air had a free commu- 
nication with the volcanic furnaces, the ascent of lava, and 
earthquakes, would be impossible. 

If the air cannot be the cause of volcanic phenomena, it 
is probable, on the contrary, that water is a very important 
agent in them. 

“It can hardly be doubted that water does penetrate into 
voleanic furnaces. <A great eruption is invariably followed 
by the escape of an enormous quantity of aqueous vapour, 
which, being condensed by. the cold which prevails above 
the summits of volcanos, falls again in abundant rains ac- 
companied by terrific thunder , as was the case at the 
famous eruption of Vesuvius in 1794, which destroyed 
Torre del Greco. Aqueous vapours and hydrochloric gas 
have also frequently been observed in the daily ejections ” of 
volcanos. It is scarcely —- to conceive the forma- 
tion of these in the interior of volcanos without the agency 
of water. 

If we admit that water is one of the principal agents in 
volcanos, we must proceed to examine the real means by 
which it acts, upon either of the hypotheses we have just 
laid down concerning the heat of volcanic furnaces. If we 
suppose, according to the first hypothesis, that the earth 
continues in a state of incandescence, at a certain depth be- 
low its surface, it is impossible to conceive the existence of 
water at that depth ; for the temperature of the earth having 
formerly been of necessity higher, its fluidity greater, and 
the thickness of its solid crust less than at the present time, 
the water must necessarily have disengaged itself from its 
interior and have risen to the surface. — 

if we wish therefore to give any air of probability to this 
hypothesis, and to mak iain the importance of water as a 

rincipal agent in volcanos, we must assume that it pene- 
trated from the surface downwards to the incandescent strata 
of the earth; but in order to come to this conclusion, 
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we must suppose that it had a free communication with 
those strata, that it gradually acquired heat before it 
reached them, and that the vapour it produced compress- 
ed by the weight of its whole liquid column, obtained a 
sufficient elastic force to elevate the lavas, to produce 
earthquakes, and to cause all the other terrible phenomena 
of volcanos. 

The difficulties obviously involved in these suppositions, 
and to which many others might be added, render the 
hypothesis that the heat of volcanos is to be attributed to 
the state of incandescence of the earth at:a certain depth 
below the surface perfectly inadmissible. ' | must further 
remark that this incandescence is itself quite hypothetic- 
al; and that, notwithstanding the observations on the in- 
crease of temperature in mines, I regard it as extremely 
doubtful. 

Upon the second hypothesis which we laid down, that the 
principal cause of volcanic phenomena is a very strong and 
as yet unneutralized affinity existing between certain sub- 
stances, and capable of being called into action by fortuitous 
contact, it is necessary to suppose that the water meets, in 
the interior of the earth, substances with which it has an 
aflinity so strong as to effect its decomposition and to disen- 
gage a considerable quantity of heat. 

Now the lavas ejected by volcanos are essentially com- 
posed of silica, alumina, lime, soda, and oxide of iron ;— 
bodies which, being all oxides and incapable of acting upon 
water, caunot be supposed to have originally existed in their 
present state in volcanos; and from the knowledge which 
has been obtained of the true nature of these substances, by 
the admirable discoveries of Sir Humphrey Davy, it is pro- 
bable that the greater part, if not all of them may exist in 
a metallic state. There is no difficulty in conceiving that 
by their contact with water they might decompose it, become 
changed into lava, and produce sufficient heat to account for 
the greater part of the volcanic phenomena. But as my 
object is not to construct a system, but, on the contrary, to 
examine the probability of the two hypotheses under con- 
sideration, and to direct the attention of future observers to- 
wards those facts which are most likely to throw light upon 
the causes of volcanos, I shall proceed to point out the conse- 
quences which must result from the adoption of the latter hy- 
pothesis. If water be really the agent which sustains the vol- 
canic fires by means of its oxygen, we must admit, as a neces- 
sary and very important consequence, that an enormous 
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quantity of hydrogen, either free or combined witK some other 
principle, would be disengaged through the craters of volca- 
nos. Nevertheless it does not appear that the disengagement 
of hydrogen is very frequent in volcanos. Although, during 
my residence at Naples in 1805, with my friends M. Alex- 
ander de Humboldt and M. Leopold de Buch, I witnessed 
frequent explosions of Vesuvius, which threw up melted 
lava to the height of more than 200 métres, I never per- 
ceived any inflammation of hydrogen. Every explosion 
was followed by columns (tourbillons) of a thick and black 
smoke, which must have been ignited if they had been com- 
posed of hydrogen, being traversed by bodies heated to 
a temperature higher than was necessary to cause their in- 
flammation. 

This smoke, the evident cause of the explosions, con- 
tained therefore other fluids than hydrogen. But what was 
its true nature? If we admit that it is water which fur- 
nishes oxygen to volcanos, it will follow that, as its hydro- 
gen does not disengage itself in a free state, it must enter 
into some combination. Jt cannot enter into any compound 
inflammable by means of heat at its contact with the air; it 
is however very possible that it unites with chlorine to form 
hydrochloric acid. 

A great many observations have in fact been recently 
given to the world on the presence of this acid in the va- 
pours of Vesuvius; and, according to that excellent observer 
M. Breislack, it is at least as abundant in them as sulphu- 
rous acid. M. Menard de la Groye (whose conclusions 
on volcanos I however think too precipitate to be adopted), 
and M. Monticelli to whom the public is indebted for some 
excellent observations on Vesuvius, also regard the _pre- 
sence of hydrochloric acid in its vapours as incontesta- 
ble. I have myself no longer any doubt on this fact, 
though during my stay in the neighbourhood of Vesuvius 
I could never distinguish by the smell any thing but sul- 
phurous acid; it is, however, very possible that the ex- 
traneous substances mixed with the hydrochloric acid 
disguised its odour. 

It is very much to be wished that M. Monticelli, who is 
so favourably situated for observing Mount Vesuvius, would 
place some water, containing a little potass, in open vessels 
on different parts of this volcano; the water would gradu- 
ally become charged with acid vapours, and after some 
time it would be easy to determine their nature. 
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If the whole of the hydrogen furnished by water to the 
combustible substances contained in volcanic furnaces be- 
comes combined with chlorine, the quantity of hydrochloric 
acid disengaged by volcanos ought to be enormous. It 
would then become a matter of surprise that the existence 
of this acid had not been observed sooner. Besides, the 
chlorine must enter into combination with the metals of silica, 
alumina, lime, and oxide of iron; and in order to explain 
the high temperature of volcanos, we must suppose that the 
contact of the chlorides of silicium and aluminium with water 
produces a great evolution of heat. Such a supposition is 
by no means improbable; but even if we admit it, we are 
still in want of a great many data, before we can render its 
application to volcanic phenomena satisfactory. 

lf the combustible metals are not in the state of chlorides, 
hydrochloric acid is then a secondary result; it must pro- 
ceed from the action of the water upon some chloride (pro- 
bably that of sodium), an action which is favoured by the 
mutual affinity of oxides. M. Thenard and I have already 
shown that if perfectly dry sea-salt and sand are both heated 
red hot, no hydrochloric acid is evolved: we found also 
that sea-salt undergoes no alteration from the agency of 
water alone; but if aqueous vapour is suffered to pass over 
a mixture of sand or of clay with sea-salt, hydrochloric acid 
is immediately disengaged in great abundance. 

Now the production of this acid by the conjoint action of 
water and some oxide upon a chloride, must be very fre- 
quent in volcanos. Lava contains chlorides, since it gives 
them out abundantly when it comes in contact with the air. 
MM. Monticelli and Covelli extracted, merely by repeated 
washings with boiling water, more than nine per cent of 
sea-salt from the lava of Vesuvius in 1822. It is exhaled 
through the mouths of volcanos; for very beautiful crystals 
of it are found in the scori# covering incandescent lava. If, 
therefore, lava comes in contact with water, either in the 
interior of the volcano, or at the surface of the earth by 
means of air, hydrochloric acid must necessarily be pro- 
duced. Messrs. Monticelli and Covelli have in fact ob- 
served the production of acid vapours in crevices nearly in- 
candescent ; but they took them for sulphurous acid. 1 am, 
on the contrary, convinced that they were essentially com- 
posed of hydrochloric acid. It is allowable to doubt the ac- 
curacy of their observation, since they have expressed 
considerable uncertainty as to the nature of these acid va- 
pours, whether they were sulphurous or muriatic. 
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It is well known that lava, especially when it is spongy, 
contains a great deal-of specular iron. In 1805, on inspect- 
ing, with M. de Humboldt and M. de Buch, a gallery 
formed on Vesuvius by the lava of the preceding year, 
which after encrusting the surface had gradually sunk be- 
low it, 1 saw so great a quantity of specular iron, that it 
formed what I may be allowed to call a vein: its beautiful 
micaceous crystals covered the walls of this gallery, in 
which the temperature was still too high to permit us to 
stay long. Now the peroxide of iron being in a high de- 
gree fixed at a temperature much higher than that of lava, 
it is not probable that it was volatilized in that state: it 
is very probable that it was primitively in the state of 
chloride. 

If, indeed, we take protochloride of iron which has been 
melted, and expose it to a dull red heat in a glass tube, and 
then pass over its surface a current of steam, we shall ob- 
tain a great quantity of hydrochloric acid and of hydrogen 
gas; and black deutoxide of iron will remain in the tube. 
If, instead of steam, we use dry oxygen, we shall obtain 
chlorine and peroxide of iron. ‘This experiment is casily 
made by mixing chloride of iron with dry chlorate of potass ; 
at avery moderate temperature chlorine disengages itself 
in abundance. If we suffer a stream of moist air to pass 
over the chloride at the temperature above mentioned, 
approaching to a red heat, we obtain chlorine, hydrochloric 
acid, and peroxide of iron. The etlects observed with 
perchloride of iron are the same. If it be exposed to mois- 
ture, hydrochloric acid is immediately obtained, or chlorine 
if it be exposed to oxygen; in either case peroxide of iron 
is formed. 

I can imagine, therefore, that iron in the state of chloride 
exists in the smoke exhaled by volcanos, or by their lava at 
its contact with the air, and that by means of heat, of water, 
and of the oxygen of the air, it is changed into peroxide, 
which collects, and assumes a crystaliine form during pre- 
cipitation. If we suffer a stream of chlorine at the tempe- 
rature of about 400° to pass over a steel harpsichord-wire, 
the wire immediately becomes incandescent, but not nearly 
so soon as with oxygen. ‘he perchloride of iron is very 
volatile ; it crystallizes on cooling into very small light 
flakes, which instantly fall into deliquescence on exposure 
to the air. It heats so strongly with water, that I should 
not be surprised, if, in a large mass, and with a propor- 
tional quantity of water, it should become incandescent. | 
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make this observation in order to suggest to my readers, 
that if siliclum and aluminium really existed in the bowels 
of the earth in the state of chloride, they might produce 
a much higher temperature upon coming in contact with 
water, since their affinity for oxygen is much greater than 
that of iron. 

If, as can hardly be doubted, su!phurous acid be really 
disengaged from volcanos, it is very difficult to form an 
opinion of its true origin. Whence should it derive the oxy- 
een necessary to its formation, unless it be the result of the 
decomposition of some sulphates by the action of heat; and 
of the affinity of their bases for other bodies? This opinion 
appears to me to be the most probable; for I cannot con- 
ceive, from what is known of the properties of sulphur, that 
it is an agent In volcanic fires. 

Klaproth and M. Vauquelin have conjectured that the co- 
lour of basalt might be ascribed to carbon; but, to confute 
this supposition, we need only remark, that when a fusible 
mineral, even if it contain less than ten hundredths of oxide 
of iron, is heated to a high temperature in a crucible made 
of clay and pounded charcoal (creuset brasque), a consi- 
derable quantity of iron is produced, as Klaproth has 
shown in the first volume of his Essays. Messrs Gueni- 
veau and Lerthier assert, moreover, that there remains no 
more than from three to four hundredths of oxide of iron 
in the scoriz of highly heated furnaces. Now, as lava con- 
tains a large proportion of iron, and as the basalt which has 
been analysed contains from fifteen to twenty-five hun- 
dredths of the same substance, it is not probable that car- 
ben could exist in the presence of so large a quantity of 
Iron without reducing it*. 

Is it not possible that if hydrogen be disengaged from vol- 
canos, metallic iron, the oxides of which have the property 
of reducing at a high temperature, may be found in lava? 
It is at Jeast certain that it does not contain iron in the state 
of peroxide ; for lava acts powerfully on a magnetized 
bar, and the iron it contains appears to be at the precise 
degree of oxidation which alone is determinable by water ; 
that is to say, in the state of deutoxide. I have already 
shown, that if hydrogen be mixed with many times its vol- 
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* When these reflections were read before the Academy of Sciences, 
M. Vauquelin observed that he had found carbon in the ashes ejected by 
the last eruption of Vesuvius. — Ann. de Chim. tom. xxiii. p. 199. 
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ume of aqueous vapour, it becomes incapable of reducing 
oxides of iron. 

The necessity which appears to me to exist for the agency 
of water in volcanic furnaces, the presence of some hun- 
dred parts of soda in lava, as also of sea-salt and of several 
other chlorides, renders it very probable that it is sea-water 
which most commonly penetrates into them. One objec- 
tion, however, which | ought not to conceal, presents itself : 
namely, that it appears necessarily to follow from this sup- 
position, that the streams of lava would escape through the 
same channels which had served to convey the water, since 
they would experience a slighter resistance in them than in 
those through which they are raised to the surface of the 
earth. It might also be expected that the elastic fluids 
formed in volcanic furnaces before the ascent of lava to the 
surface of the earth, would frequently boil up through those 
same channels to the surface of the sea. 1 am not aware that 
such a phenomenon has ever been observed, though it is 
very probable that the mopheétes, so common in volcanic 
countries, are produced by these elastic fluids. 

On the other hand, we may remark that the long inter- 
vals between the eruptions and the state of repose in which 
volcanos remain fora great number of years, seem to demon- 
strate that their fires become extinguished, or at least con- 
siderably deadened ; the water would then penetrate gradu- 
ally by its own pressure into imperceptible fissures to a 
great depth in the interior of the earth, and would accumulate 
in the vast cavities it contains. The volcanic fires would 
afterwards gradually revive, and the lava, after having ob- 
structed the channels through which the water penetrated, 
would rise to its accustomed vent; the diameter of which 
must continually increase by the fusion of its coats. ‘These 
are mere conjectures; but the fact is certain, that water 
does really exist in volcanic furnaces. 

It is evident that the science of volcanos is as yet involved 
in much uncertainty. Although there are strong grounds 
for the belief that the earth contains substances in a high 
degree combustible, we are still in want of those precise ob- 
servations which might enable us to appreciate their agency 
in volcanic phenomena. For this purpose an accurate 
knowledge of the nature of the vapours exhaled by different 
volcanos is requisite; for the cause which keeps them in 
activity being certainly the same in each, the products com- 
mon to all might lead to its discovery. All other products 
will be accidental; that is to say, they will be the result of 
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the action of heat upon the inert bodies in the neighbour- 
hood of the volcanic furnace. 

The great number of burning volcanos spread over the 
surface of the earth, and the still greater number of mineral 
masses which bear evident marks of their ancient volcanic 
origin, ought to make us regard the ultimate or outermost 
stratum of the earth as a crust of scori#, beneath which 
exist a great many furnaces, some of which are extin- 
guished, while others are rekindled. It is well calculated 
(o excite surprise that the earth, which has endured through 
so many ages, should still preserve an intestine force suf- 
ficient to heave up mountains, overturn Cities, and agitate its 
whole mass. 

The greater number of mountains, when they arose from 
the heart of the earth, must have left these vast cavities, 
which would remain empty unless filled by water. | think, 
however, that De Luc nl many other geologists have rea- 
soned very erroneously on these cavities, which they imagine 
stretching out into long galleries, by means of which earth- 
quakes are communicated to a distance. 

An earthquake, as Dr Young has very justly observed, 
is analogous to a vibration of the air. It is a very strong 
sonorous undulation, excited in the solid mass of the earth 
by some commotion which communicates itself with the 
same rapidity with which sound travels. The astonishing 
considerations in this great and terrible phenomenon are, 
the immense extent to which it is felt, the ravages it pro- 
duces, and the potency of the cause to which it must be at- 
tributed. But sufficient attention has not been paid to the 
ease with which all the particles of a solid mass are agitated. 
The shock produced by the head of a pin at one end of a 
long beam causes a vibration through all its fibres, and is 
distinctly transmitted to an attentive ear at the other end. 
The motion of a carriage on the pavement shakes vast edi- 
fices, and communicates itself through considerable masses, 
as in the deep quarries under Paris. Js it therefore so as- 
tonishing that a violent commotion in the bowels of the earth 
should make it tremble in a radius of many hundreds of 
leagues? Jn conformity with the law of the transmission of 
motion in elastic bodies, the extreme stratum, ge no other 
strata to which to transmit its motion, makes an effort to de- 
tach itself from the agitated mass, in the same manner as in 
a row of billiard balls, the first of which is struck in the di- 
rection of contact, the last alone detaches itself and receives 
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| the motion. This is the idea I have formed of the effects of 
; | earthquakes on the surface of the globe; and | should ex- 
plain their, great diversity, by also taking into consideration, 
with M. de Humboldt, the nature of the soil and the solu- 


+ tions of continuity which it may contain. 
i In a word, earthquakes are only the propagation of a 
f commotion through the mass of the earth, and are so far 
4 from depending on subterranean cavities, that their extent 
would be greater in proportion as the earth was more 
| homogeneous. , 








pondents on the other side of the Atlantic, this was pointed [| ~ 
out as one of the most interesting objects to which their at- 
tention could be directed; and it is with no small satisfac- 
tion, that I am able to state that our inquiries have been suc- 
cessful. 
Great doubts have existed as to what parts of the new 
world the natural habitat of the Solanum tuberosum, or Po- 
tato, should be assigned; and the question is even now a 
matter of discussion among Botanists of the greatest emt- 
nencee The vegetable, in its cultivated state, was_ first 
known in this country, as the Potato of Virginia; I conceive, 
( however, there can be little doubt that the plants which Sir [| ~ 
5 Walter Raleigh found in that colony, and transferred to Ire- 
| & land, had been previously introduced there, from some of the | — 
i Spanish territories, in the more southern parts of that quar- 
| 


ca i 
a | 
fe at Art. XLIX.—On the native country of the Wild Potato, with 
is & an Account of its Culture in the Garden of the Horticultural 
Ly Society ; and Observations on the Importance of obtaining im- 
4 proved Varieties of the cultivated Plant. By Josepu Sa- 
4 BINE, Esa. F. R.S. &e. [Horticult. Trans.] 
i! 
if Tue possession of the plants of the Native Wild Potato 
im has been long a desideratum, and from the great importance 
7 at and extensive use of the cultivated root, the subject, of 
- o course, became an object of attention to the Horticultural 
s Society. In my communications with the Society’s corres- 
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ter of the globe; for had the potato been a native of any 
district, now forming part of the United States, it would be- 
fore this time have ae found and recognised by the botan- 
nical collectors who have traversed and examined those 
countries. 

From the Baron de Humboldt’s observations on the pota- 
to in Mexico*, it seems certain that it is not wild in the south- 
western part of North America; nor is it known otherwise 
than as a garden plant, in any of the West India islands. 
Its existence, therefore, remains to be fixed in South Ameri- 
ca, and it seems satisfactorily proved, that it is to be found 
both in elevated places in the tropical regions, and in the 
more temperate districts on the western coasts of the southern 
part of that division of the new world. 

According to Molinaf, it grows wild abundantly in the 
fields of Chili, and in its natural state is called by the na- 
tives maglia, producing, when uncultivated, small and bitter 
tubers. The Baron de Humboldt asserts{, that it is not in- 
digenous in Peru, nor on any part of the Cordilleras, situated 
under the tropics. But this statement is contradicted by 
Mr Lambert§, on the authority of Don Jose Pavon and of 
Don Francisco Zea; the former of whom says, that he and 
his companions, Dombey and Ruiz, had not only gathered 
the Solanum tuberosum wild in Chili, but also in Peru, in the 
environs of Lima; and the latter has assured Mr Lambert, 
that he had found it growing in the forests, near Santa Fé de 
Bogota. The above account of Pavon is further confirmed 
by the evidence of a specimen gathered by him in Peru, and 
now forming a part of the herbarium of Mr Lambert, with 
the name of “ Patatas del Peru.” 

Mr Lambert, in his communication to the Journal of Sci- 
ence and the Arts, which I have referred to, supposes that 
the wild potato is to be found on the eastern, as well as the 
western and northern sides of South America. His opin- 
ion on this point, appears to have been founded on the 
following circumstances : 

Among the specimens in the herbarium formed by Com- 
merson, when he accompanied Bougainville in his voyage 





* Political Essay on the Kingdom of New Spain  Black’s Edition, vol. 
ii. page 484, 

t His. Nat. du Chili, p. 102. 

t Political Essay on the Kingdom of New Spain. Black’s Ed. vol. ii. 
p- 489. 

§ Journal of Science and the Arts, vol. x. page 25. 
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round the world, is one of a Solanum, gathered near Monte 
Video. Inthe Supolement to the Encyclopédie, (vol. ill. p. 
746,) this specimen was described, on the authority of M. Du- 
nal, of Montpelier, as belonging to a species distinct from So- 
lanum tuberosum, under the name of Solanum Commersonii, 
and it was subsequently published by M. Dunal, with the 
same name‘in the Supplement to his Solanorum Synopsis*. 
(The article from the Encyclopédie is given belowt.) Mr 
Lambert, however, conjectured this specimen to be that of 
the type of the cultivated potato, and was induced to do so, 
by information received from Mr Baldwin, an American bota- 
nist, that he had found the Solanum tuberosum wild, both 
at Monte Video, and in the vicinity of Maldonado, as well as 
from Captain Bowles, who had resided a considerable time 
at Buenos Ayres, and who had told him that, this plant was 
a common weed in the gardens and neighbourhood of Monte 


Video. 


The above statements certainly confirm the existence of a 
plant in sufficient abundance, near the shores of the Rio de 
la Plata, which Mr Lambert identifies with Commerson’s 
specimen ; but the proof that it is the Solanum tuberosum, 
in opposition to the decision of Mr Dunal, rests only on the 
opinion of Dr Baldwin, and Captain Bowles, without the 
usual satisfactory evidence of specimens, which have not 
been supplied by either of these gentlemen. 

In order to elucidate the question as much as possible, I 
applied to M. Desfontaines, Director of the Museum of Na- 
tural History, in the Jardin du Roi, at Paris, for permission 
to have a drawing made of Commerson’s original specimen, 
which was deposited in the herbarium under his charge. 


With a liberality and kindness which I cannot too highly 
compliment, the entire specimen was without delay, trans- 
mitted to me. It has much the appearance of being in a 
dwarf or stunted state. The label affixed to it is thus de- 





* Page 5 

t Morelle de Commerson. Solanum Commersonii. Solanum caul her- 
baceo, piloso; foliis pinnatis sublyratis, pilosis; floribus corymbosis, ter- 
minalibus ; pedicellis articulatis. Dun. Suppl. Sol. MSS. 

Toute la plante est converte de poils simples: elle ales plus grands 
rapports avec le Solanum tuberosum ; elle en différe 1°. par ses feuilles 
profondement pinnatifides comme celle de la Pomme de terre, mais dont 
les folioles sessiles ne sont pas alternativement inégales. 2°. par la foliole 
impaire, qui est trés grande. 3°. parla corolle, qui est a cing divisions 
non acing angles. La racine de cette plante est encore inconnue. 
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scribed: “ Hispanis Tomates—flores sunt palliduli—de la 
plage du pied du morne de Monte Video en Mai, 1767.” 
‘The size of the blossom is evidently larger than that of the 
S. tuberosum, under similar circumstances ; the depth of the 
divisions of the flowers, and the larger proportional size of 
the terminal leaf, present striking differences from corres- 
pondent parts of the common potato. Very little hairiness 
is perceptible on the specimen, which, if it had been taken 
from a plant of S. tuberosum, would probably have been 
much more hairy, as it usually is when stunted. It is also 
somewhat singular that Commerson, who could not but know 
the S. tuberosum and its various names, should have affixed, 
that of “ Tomates” to his specimen; this makes it almost 
certain that he did not consider it to be the potato. On 
these grounds I have ventured to hesitate in concurring in 
the opinion of Mr Lambert, that we have sufficient evidence 
of the growth of the wild potato in the neighbourhood of 
the Rio de la Plata. It possibly may be found there, but its 
existence in that part of America is not proved, since it 
seems tolerably certain that Commerson’s plant is not it, and 
Mr Lambert does not suppose that the plants seen by his cor- 
respondent and friend, were different from Commerson’s. 

Early in the spring of the present year, Mr Caldcleugh, 
who had been some time resident at Rio Janeiro, in the situa- 
tion of Secretary to the British Minister at that Court, where 
he had been indefatigable in his exertions to forward the ob- 
jects of the Horticultural Society, returned to England, hav- 
ing previonsly taken a journey across the country, and visit- 
ed the principal places on the western coasts of South Ame- 
rica. Among many articles of curiosity which he brought 
with him were two tubers of the wild potato, which he sent 
to me with the following letter : 


Montague-Place, Portman-Square, Feb. 24, 1823. 

My Dear Sir, 

Jt is with no small degree of pleasure that I am ena- 
bled to send you some specimens of the Solanum tuberosum, 
or native Wild Potato of South America. 

It is found growing in considerable quantities in ravines in 
the immediate neighbourhood of Valparaiso, on the western 
side of South America, in lat. 344 S. The leaves and flow- 
ers of the plant are similar in every respect, to those culti- 
vated in England and elsewhere. It begins to flower in the 
month of October, the spring of that climate, and is not very 
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prolific. The roots are small and of a bitterish taste, some 
with red and others with yellowish skins. I am inclined to 
think that this plant grows on a large extent of the coast, 
for in the south of Chili it is found, and called by the na- 
tives, Maglia, but I cannot discover that it is employed to 
any purpose. 

I am indebted for these specimens to an officer of His Ma- 
jesty’s ship Owen Glendower, who left the country some time 
after me. 

I am, my dear sir, ever sincerely yours, 


ALEXANDER CALDCLEUGH. 


The two tubers were exhibited to the Society, and a 
drawing made of them before they were planted. Had 
there been a third, I should have been tempted to have satis- 
fied myself as to the real flavour, which Mr Caldcleugh as 
well as Molina, describes as bitter. ‘They were planted se- 
parately in’ small pots, and speedily vegetated; they grew 
rapidly, and were subsequently turned out into a border, at 
about two feet distance from each other, when they became 
very strong and luxuriant. ‘The blossoms at first were but 
sparingly produced, but as the plants were earthed up they 
increased in vigour, and then bore flowers abundantly ; but 
these were not succeeded by fruit. ‘The flower was white, 
and differed in no respect from those varieties of the com- 
mon potato which have white blossoms. The leaves were 
compared with specimens of several varieties of the culti- 
vated potato, which, generally, were rather of a more rugose 
and uneven surface above, and with the veins stronger and 
more conspicuous below, but in other respects, there was no 
difference between them. The pinnule which grew on the 
sides of the petiole, between the pinnz of the leaves, were 
few, not near so numerous as in some varieties of the culti- 
vated potato; but in specimens of other varieties that were 
examined, their leaves were destitute of pinnule, so that the 
existence of these appendages does not appear to be so es- 
sential a characteristic as has been supposed, and as is stated 
in the Supplement to the Encyclopédie. 

The earth with which the plants had been moulded up, 
had been applied in considerable quantity, so as to form a 
ridge, the sides of which were full two feet high; and about 
the month of August, runners from the roots and joints of 
the covered stems, protruded themselves towards the surface 
of the ridge, in great numbers, and when they reached the 
light, formed considerable stems, bearing leaves and _blos- 
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soms, so that at length the two plants became one mass of 
many apparently different plants issuing from all sides of 
the ridge. The appearance of these runners in such quanti- 
ties induced a doubt as to the identity of the plant with our 
common potato, which doubt was increased when it was as- 
certained, that so late as the month of August, no tubers had 
been formed by the roots. The runners were, however, no 
otherwise different from what are formed by the cultivated 
potato under ground, except that they were more vigorous, 
as well as more numerous. 

The plants have recently been taken up, and all doubt re- 
specting them is now removed; they are unquestionably the 
Solanum tuberosum. ‘The principal stems, when extended, 
measured more than seven feet in length; the produce was 
most abundant, above six hundred tubers were gathered from 
the two plants; they are of various sizes, a few as large or 
larger than a pigeon’s egg, others as small as the original 
ones, rather angular, but more globular than oblong; some 
are white, others marked with blotches of pale red or white. 
The flavour of them when boiled was exactly that of a 
young potato. 

The compost used in moulding up the plants was very 
much saturated with manure, and to this circumstance I at- 
tribute the excessive luxuriance of the growth of the stems ; 
had common garden mould been applied, they would not 
probably have grown so strong, and I suppose that whilst the 
plants were thus rapidly making stems and leaves, the for- 
hg: of the tubers was delayed, for the production of 
these has been the work of the latter part of the season ; 
they cannot be called fully ripe, nor have they attained the 
size which they probably might have done if they had been 
formed earlier. 

They will, however, answer perfectly for the purpose of 
reproduction (or for seed as it is technically called,) and 
they are in sufficient plenty to be subjected to treatment 
similar to a common crop of potato. The result of another 
year’s experience is necessary to enable us fully to observe 
on the merits and value of this new introduction; but the 
following changes already appear to have attended its sub- 
jection to cultivation; the produce is most abundant, the 
tubers have lost all the bitterness of flavour which is at- 
tributed to them in the natural state, and their size is in- 
creased remarkably; from all which circumstances I am 
disposed to infer, that the original cultivators of this vegeta- 
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ble did not exercise either much art or patience in the pro- 
duction of their garden potatoes. 

The Loman growth of the potato, not only in these 
kingdoms, but almost in every civilized part of the globe, 
has so added to its importance, that any information respect- 
ing it has become valuable ; the subject of this communica- 
tion may, therefore, not be without interest. With the ex- 
ception of wheat and rice, it is now certainly the vegetable 
most employed as the food of man; and it is probable that 
the period is at no great distance, when its extensive usc 
will even place it before those which have hitherto been 
considered the chief staples of life. The effect of the un- 
limited extent to which its cultivation may be carried, on the 
human race, must be a subject of deep interest to the politi- 
cal economist. The extension of population, will be as un- 
bounded as the production of food, which is capable of be- 
ing produced in very small space, and with great facility ; 
and the increased number of inhabitants of the earth will 
necessarily induce changes, not only in the political systems, 
but in all the artificial relations of civilized life. How far 
such changes may conduce to, or increase the happiness of 
mankind, is very problematical; more especially when it is 
considered, that since the potato, when in cultivation, is very 
liable to injury from casualties of season, and that it Is not 
at present known how to keep it in store for use beyond a 
few months, a general failure of the year’s crop, whenever it 
shall have become the chief or sole support of a country, 
must inevitably lead to all the misery of famine, more dread- 
ful in proportion to the numbers exposed to its ravages. 

Under such circumstances, and with such a prospect, it is 
surely a paramount duty of those who have the means and 
power of attending to the subject, to exert themselves in se- 
lecting and obtaining varieties of potatos, not only with su- 
perior qualities in flavour and productiveness, but which 
shall be less subject to injury by changes of weather, when 
in growth, and which may possess the quality of keeping for 
a length of time, either in their natural state, or under the 
operation of artificial treatment. This is one of the objects 
to which the care and energies of the Horticultural Society 
ought to be directed. Under its auspices, and by its means, 
some new kinds have been brought into notice, but a wide 
field of exertion is still before it. With the potatos culti- 
vated in South America at the present time we are very little 
acquainted; there is one especially which has been heard 
of, but which has not yet reached us, known at Lima as 
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the yellow or golden potato, and which is reported to be far 
superior in flavour to any now grown in Europe. 

On the subject of the potato there is also a point of cu- 
riosity and much interest open to those who have leisure and 
opportunity of conducting the investigation. Several ac- 
counts of its introduction into Europe, and especially into 
Great Britain and Ireland, are before the public, differing 
from each other, and none exactly correct; the entire truth 
is probably to be extracted from the whole, and ought to be 
supported by references to the original authorities for the 
different facts. ‘To these, in order to render the early his- 
tory of the potato complete, an account of its original dis- 
covery and the observations made on it by the first and ear- 
ly visitors to the shores of South America, should be ob- 
tained ; and this research would probably lead to a detec- 
tion of the circumstances attending its first introduction into 
Virginia, which is at present levibved in obscurity. 


| 


Art. L.—Account of the Explosion of a Steam-Boiler at Lo- 
chrin Distillery. By Roxsert Stevenson, Ese. F. R. S. E. 
Civil Engineer. [E£d. Phil. Jour.] 


Tue alarming accident which happened at Lochrin Dis- 
tillery, by the explosion of a large steam-boiler on the high 
pressure principle, having created a very considerable sen- 
sation in the public mind, Mr Adie optician and |, visited the 
spot on the following day, and were kindly received by Mr 
Haig, the proprietor of the works, who freely communicated 
to us every information on the subject. 

It would be foreign to the object of this notice, to enter 
into any detail regarding the extent of Lochrin Distillery ; 
but I cannot omit observing how important its operations 
must be in a public point of view, especially to the agricul- 
turalist, when it is considered, that, in the form of duties to 
Government alone, the proprictors sometimes pay Fifteen 
thousand pounds Sterling a week, for spirits distilled from 
grain. Every circumstance, therefore, connected with ope- 
rations of such magnitude, becomes an object of general 
concern. 

55 
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A proposition having been made for boiling the large stills 
of Lochrin by means of steam at a high pressure, to be con- 
ducted through pipes into these vessels, as more economical 
and convenient for the works, than the common furnaces,— 
an apparatus was manufactured by the workmen belonging 
to the distillery, in which no expense seems to have been 
spared for making the steam-boiler as complete and effective 
as possible. The boiler and its appurtenances began to 
work about the 21st of March; but had only been in ope- 
ration about twelve days, when something connected with 
the mercurial-gauge for measuring the intensity or pressure 
of the steam, was observed to be out of order. Before 
the engineer could be got to examine and repair it, an explo- 
sion took place, attended by circumstances which indicate 
the sudden production of a force uncontrollably great. 

The boiler measured no less than about 37 feet in length, 
3 feet in breadth at the bottom, 2 feet immediately under 
the top, and about 4 feet in height; and the bottom, forming 
a semicircle, rose into the body of the boiler. Its cross-sec- 
tion was of a crescent form, a construction adopted witha view 
to the more ready and beneficial circulation of the heat of the 
furnace. The whole weight of the boiler is said to have been 
about 9 tons; of which the top and sides were estimated to 
weigh about 7 tons. This large proportion of 7 tons weight 
was torn from the bottom by the expansive force, and thrown 
up with such amazing impetus, that it dashed aside its arched 
covering of brick-work, penetrated the roof of the boiler- 
house, and, according to the estimate of those who witnessed 
the scene, rose into the atmosphere to the height of not less 
than 70 feet before it began to descend. On the south, the 
boiler-house was flanked by other buildings ; while it was 
free on the north. Owing to this circumstance, the projected 
mass naturally received an inclination to the northward, and, 
describing an arch in its passage through the air, it alighted 
on the roof of the great mash-house of the distillery, situate 
at the distance of 150 feet from the boiler-house, and in its 
fall carried every thing before it. Even the floor of the 
mash-house was broken up, and one side of a large circular 
mashing-vat of cast-iron was crushed in pieces. 

To illustrate the expansive force still farther, we may ob- 
serve, that the boiler was constructed of malleable iron 
plates, three-eighths of an inch in thickness, and only 8 inches 
in breadth. With a view to bind and strengthen the cross- 
section of the boiler, it was set upon thirty-six bars of cast- 






ih a la cea iia ae aon eps k 
LOE FN ee a RE ae oa ee is uaa 
1 Spleens SNC eae A AR oP hae ASE RE % ee , 


? 
* an atic ete I acne ats wee sesh ce on 



































Ei Et 



































4 
; 
; 





~Steam-Boiler at Lochrin Distillery. 435 


iron, measuring 6 inches in depth, by 2} inches in thickness, 
forming so many ties across the semicircular bottom. Not- 
withstanding these precautions, we see, that the top and sides 
of this ponderous vessel were wrested from its bottom; and, 


though weighing about 7 tons, as before noticed, were pro- 


jected into the air about 70 feet, and fell at the distance of 


150 feet. It also deserves our particular notice, that the 
bottom, though lifted with the top and sides at least to the 
height of 14 or 15 feet, was found deposited among the rub- 
bish merely on the outside of the boiler-house ; it was bent, 
however, from its regular semicircular form, into an angular 
figure in the reverse direction; the convex having now be- 
come the concave side. 

These circumstances strikingly show the invincible power 
of the agents employed in such apparatus, and point out the 
responsibility which unavoidably attaches itself to the em- 
ployment of steam at a high pressure, in a manufactory, 
where numerous individuals, and much valuable property, 


are at stake. In this case, the greatest anxiety certainly 
existed on the part of the proprietors, to have recourse to 
every proper precaution; yet an explosion took place, and 
two workmen who were in attendance on the boiler, lost 
their lives. One of the sufferers was found with his head 
cloven in two. The legs of the other man were severed 
from the body, and found in the boiler-house, while the 
body itself was discovered among the rubbish on the outside 
of the building. Among the surprising circumstances, how- 
ever, which attended this disaster, it may be noticed, that 
comparatively little damage was done, though the premises 
are every where composed of inflammable matters, and 
crowded with people at work, all of whom escaped without 
injury, excepting the two unfortunate individuals mentioned. 

The boiler, in the act of bursting, discharged a great 
quantity of steam in the air, part of which was condensed 
upon the upper walls of the adjoining buildings, which still 
appear as if they had been partially white-washed. A 
dreadful noise was also heard at a distance like a clap 
of thunder; though those engaged within the premises do 
not appear to have been much alarmed by the noise of the 
explosion. It may be added, that the tremor produced by 
the concussion was distinctly felt at the distance of a mile 
from the Distillery. 

It is now, perhaps, impossible to ascertain with certainty 
how this accident happened; but it deserves to be remark- 
ed, that the sides and top of the boiler were torn from the 
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bottom horizontally, in the direction of one of the rows of 
rivet-holes, almost in as regular a manner as if the separation 
had been made with a sharp instrument. We cannot help 
thinking, that this boiler was pierced with a superabundance 
of rivet-holes. For the plates, which were only 8 inches in 
breadth, were made to overlap each other 4 inches, and 
then rivetted in such a manner, that over the whole surface 
of the boiler only bands or compartments of about 4 inches 
in breadth, were left without perforations. These holes be- 
ing, at the same time, pierced only about one inch anda 
quarter apart; almost as much of the iron at the seams or 
joinings was, by this means, cut into rivet-holes as was left 
in an entire state. We may add, that if this boiler, which 
was made with materials of great strength, had been more 
judiciously put together; if fewer rivets had been employed, 
and if the bars across the bottom, had been rivetted and other- 
wise strongly connected with the horns or points of the cres- 
cent bottom, it might have resisted a much greater strain 
than it was calculated to sustain. 

In building or constructing steam-boilers, the work should 
be so laid out by the artist, that the plates may break joint, 
if we may apply a technical term in masonry to this opera- 
tion ; or, in other words, the plates of which the boiler is to 
be formed should be so arranged, that the end-joint of one 
plate may fall into the middle of the two adjoining plates. 
If attention were paid to this arrangement, the plates of the 
top and bottom would form part of the sides, and the vessel 
would possess much additional strength, at the expense, per- 
haps of but a little more labour. In preserving the strength 
of the plates, great attention should also be paid to the punch- 
ing or perforation of the holes in good order, that the seams 
may fit each other. ‘The punch or chisel for this purpose, 
should be uniformly cylindrical, or have as little taper to- 
wards the point as possible ; so that the fibre or texture of 
the iron may not be deranged in perforating the rivet-holes. 
When iron is unduly stretched in this operation, it produces 
an effect similar to what workmen term cold-short ; and has 
a direct tendency to lessen the strength of the portions of 
iron remaining between the holes. ‘These holes ought also, 
invariably, to be pierced, so as to run in a zig-zag or alter- 
nate direction, instead of being ranged in straight lines, as is 
sometimes done. 

To show still farther the utility of these observations, let 
us suppose that a horizontal section of the boiler at Lochrin 
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contained 324 square inches of iron. After making every 
allowance for rivet-holes of the diameter of 7ths of an inch, 
verforated at the distance of about 1 inch and }th apart, we 
find, from the aggregate strength of these portions of iron, 
supposing the whole to be in a sound state, and allowing at 
the rate of 27 tons as the force which a square inch of good 
iron will sustain, that the boiler would withstand a force of 
about 8748 tons, before it would be torn asunder. Instead 
of 1 inch and }, let us suppose that the holes are perforated 
at the distance of 2 inches apart, and we shall then find that 
the boiler will sustain a force equal to about 12,724 tons, or 
equal to 3976 tons more. On examining the section of this 
boiler, it will be found, that its figure is not calculated to 
give strength, unless the horns or points of the crescent had 
been very strongly connected by bolts or rivets, to the bars 
crossing the arched bottom. For it is not sufficient to set a 
boiler upon cast-iron bars, and make them simply to em- 
brace it by wedging with iron at the bottom, without fixing 
them with rivets, or bolts; neither does it appear that cast 
iron is so suitable for this purpose as malleable iron. 

In explaining the immediate cause of the explosion, it has 
been supposed, that the upper ridge of the semicircular bot- 
tom of the boiler had been allowed to get into a state of in- 
candescence, when a jet of water from the feeding-pipe hay- 
ing (as is imagined) been incautiously let into the boiler, the 
effect of an additional supply of water in this critical state 
of things, was to produce a sudden and great quantity of 
steam, or the extrication of gases of enormous volume, by 
the decomposition of the water, by which the boiler, as we 
learn, was projected into the air like a rocket. 

In the first trials of the boiler at Lochrin, though weighing 
upwards of nine tons, it was found to vibrate and move in 
its place with the force of the steam at the rate of about 60 
pounds to the square inch. The pressure was then, by the 
express orders of Messrs Haig, reduced to 40 pounds upon 
the square inch, and one of the safety-valves with this load, 
Was put under lock and key, and the charge of it given to 
the foreman of the works. In consequence of some mis- 
management, however, the pressure must obviously have 
been greatly increased. If we suppose the velocity of the 
top and sides of the boiler at the moment of the explosion, 
to have been at the rate of about 80 feet per second, its im- 
petus in that case had been not less than about 720 tons. 
We here calculate the cast-iron bars in the usual way, though 
itmust be recollected that this metal, when heated, loses 
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much of its strength. On the whole, however, it is probable 
that the entire impulse given by the explosive force, could 
not in this case have been less than 3380 tons on the area of 
the boiler, or about 215 pounds upon each square inch of its 
surface. 

The working power of steam in the condensing engines 
upon Watt and Bolton’s principle, is now usually adjust- 
ed toa pressure of from 2 to 5 pounds upon the square 
inch. But in Trevethick’s or Woolf’s high pressure en- 
gines, where there is no condensing apparatus, it is not unu- 
sual to work with upwards of 80 pounds on the square inch. 
The greatest precaution, therefore, in the application of this 
principle, becomes necessary in the management of the ap- 
paratus,. 

On the other hand, it may be proper to observe, that ac- 
cidents like this of Lochrin, are by no means beyond the 
power of remedy. If proper attention were paid to the safe- 
ty-valves, and to the obvious and simple indications of the 
mercurial gauge, and if the firemen were regular in supply- 
ing the boiler with fuel and water, the risk of explosion 
might with considerable certainty be avoided. 

Notwithstanding the numerous improvements upon the 
steam-engine which are daily making, it is still a desidera- 
tum in the use of the steam-boiler to construct a safety-valve, 
which shall depend as little as possible upon the engine-men 
for the certainty of its operation. For this purpose, Mr 
Adie suggests, that a piece of plate-copper might be intro- 
duced into the main-hole of the boiler, the strength of which 
should be previously so adjusted that it shall give way 
when the expansive force of the steam exceeds about one- 
half more than the pressure at which it is intended to-be 
wrought. For the greater safety of those near the boiler, a 
wooden or metallic pipe might be connected with this plate 
or regulator, which should be made to rise 12 or 14 feet 
above the boiler. Although this description of safety-valve 
would, perhaps, when occasionally thrown off, deprive us for 
a time of the use of the boiler; yet the object of the greater 
safety of persons in its neighbourhood would be attained. 


Since the preceding part of this article was read before the 
Wernerian Society, the writer of it has again visited the 
scene of the explosion, in company with Mr Neill, secretary 
to that society, Mr Bald, engineer, and Mr Gutzmer, iron- 
founder and engine-maker ; when the circumstances of this 
catastrophe were again inquired into, though without being 
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able to come to any very satisfactory result upon the imme- 
diate cause of the accident. 

Upon inspecting the boiler, in order to ascertain if it had 
been heated to a state of incandescence, one end of the bot- 
tom bore marks of a brownish colour, such as iron generally 
exhibits when cooled from a state of redness, while, at the 
opposite extremity, ascertained to be the end of the boiler 
next to the furnace-door, part of a leaden plug, filling one of 
the rivet-holes, was found unmelted in its place. This leaden 
plug had been introduced with a view more effectually to 
guard against the very accident which we are now sup- 
posing to have happened, by the bottom of the boiler getting 
red-hot, and the introduction of a jet of water while it was 
in that state. 

The circumstance of the leaden plug having been found 
unaltered in its place in the inside of the bottom of the boiler, 
scems to show that the part next to the furnace door had 
not been in a state of incandescence, otherwise this plug 
must have been melted in the interior, as it was either melt- 
ed or had been broken off on the exterior side of the boiler, 
and disappeared. Butit is possible that a quantity of water 
had remained in the boiler at the moment of the explosion, 
and that the current of air near the furnace door had been 
sufficient to prevent the inside part of the plug from melting. 
In a boiler 37 feet long, its bottom might be so distorted by 
the heat of the furnace, that a small quantity of water might 
remain at one end, while the other end was heated to red- 
ness; and this, on the introduction of water, would suddenly 
produce the extrication of gases sufficient, by their expan- 
sive force, to cause the explosion. 

It is hardly possible to conceive that such violent and in- 
stantaneous effects could proceed from steam raised in the 
usual way, as there were two safety-valves in the top of the 
boiler, which were said to have been loaded with not more 
than 40 pounds to the square inch. It seems most probable, 
therefore, that the immediate cause of this accident, was the 
unduly heated state of the end of the boiler next to the feed- 
ing-pipe. This is also rendered likely, from the body of one 
of the unfortunate sufferers having been found near the posi- 
tion of this pipe after the accident, who is supposed to have 
been in the act of turning the cock when the explosion took 
place. It is, indeed, hardly possible upon any other hypo- 
thesis, to account for the production of a pressure of up- 
wards of 200 pounds to the square inch, required for tearing 
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the boiler asunder, and projecting about two-thirds of it into 
the atmosphere to the height of 70 feet. 

Still it must be allowed, that a considerable degree of un. 
certainty hangs over the cause of this explosion. If the 
valves were not strangely mismanaged, how is it possible 
that the steam could be raised gradually to such a pressure 
as was necessary to produce effects equal to the most violent 
results from the explosion of gunpowder ? On the other hand, 
if we st_ rose that the end of the boiler next to the pipe for 
supplying it with water had got into a state of incandescence, 
and that the fireman had suddenly let a quantity of water 
into it, we can thus account for the extrication of gases ca- 
pable of producing all the phenomena which followed. The 
boiler, in the first or experimental trials, had vibrated in its 
place with a pressure of 60 pounds to the square inch, as 
before noticed ; but the valves were now loaded only with 
40 pounds to the square inch. The probability therefore is, 
that at the moment of the explosion, the weakest part of the 
boiler had given way, before the safety-valves, comparative- 
ly small, when considered in reference to a boiler 37 feet in 
length, could operate for its relief, from the sudden and in- 
mense pressure applied. The safety-valves, indeed, appear 
to have performed their office, though they were inadequate 
to the intended purpose. One of them was thrown out to a 
great height, and described a large arch, in a direction 
somewhat different from that of the great mass of the boiler: 
this iron-valve, in its fall, passed through the roof of a dis- 
tant house, one of the inmates of which narrowly escaped 


being killed. 
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Art. LI.—Description of the Great Bandana Gallery, in_ the 
Turkey Red Factory of Messrs Monteith and Co. at 
Glasgow. [Jour. of the Roy. Ins.} 


Tue benefits of liberal-mindedness are nowhere more 
fully displayed than in the modern advancement of our che- 
mical arts. A quarter of a century ago, manufacturing che- 
mists were wont to shroud their operations in mysterious 
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secrecy, like the craftsmen of the dark ages, on a supposi- 
tion, usually unfounded, of their being possessed of some 
wonder-working recipes, whose promulgation would be fatal 
to their interests. At that period, the monied proprietors of 
chemical factories were rarely practical chemists. ‘They 
were, therefore, obliged to place entire dependence in cer- 
tain operative adepts, whom they engaged at a considerable 
salary, to conduct their processes. These persons, having 
been previously employed as subordinate menials in some 
similar manufactory, had acquired a smattering notion of the 
routine of working: but, being entirely destitute of educa- 
tion, and having no general views concerning the business 
which they undertook to manage, they were perpetually 
falling into difficulties, and committing mistakes from time 
to time of the most ruinous description. Slight variations in 
the qualities and state of the materials employed, in the 
mode of mixture, in the temperature, or duration of the pro- 
cess, occasioned variations of result, which they could nei- 
ther foresee, regulate, nor counteract; and, though the pro- 
fits might be considerable on a successful operation, yet 
failures were so frequent and so expensive as to render the 
business not a little precarious and uncomfortable. Hence 
we can understand why chemical manufactories have un- 
dergone such vicissitudes of fortune,—some raising their 
proprietors to unexpected opulence, others sinking them to 
unlooked-for ruin. 

The owners of chemical establishments, becoming at length 
impatient of the vassalage in which they had been long held 
hy blundering and obstinate hirelings, began to inquire into 
the principles of their peculiar arts, and were thus led to 
cultivate the society of men of science. They now, for the 
first time, learned that economy and precision could be en- 
sured to their processes, only by applying the same scien- 
tific rules which medical censorship, backed by the authority 
of law, had for a considerable time introduced with the 
happiest effect into the formerly mysterious and uncertain 
processes of pharmacy. Under this conviction, they con- 
sulted the chemical philosopher on their difficulties and dis- 
appointments. Suggestions, of greater or less value, were 
thus given and acted on, which led to new questions on the 
part of the manufacturer, and new researches on that of the 
chemist: and thus an alliance began between theory and 
practice, which has, in a very few years, carried several of 
the chemical arts of this country to an extraordinary pitch 
of perfection. 
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Instances have, undoubtedly, occurred of chemists of some 
reputation having given delusive advice to the manufacturer ; 
as we see chemical authors publish, as processes of art, for- 
mule very disadvantageous and even absurd. ‘These mis- 
directions are almost always to be ascribed either to neg- 
lect of experimenting with due care on an adequate scale, 
or superficial acquaintance with the principles of the sci- 
ence. It is very possible for a person to compile a dazzling 
series of class experiments with grandiloquent explications, 
without being either a philosophical or a practical chemist. 

The league between science and art, which has, in this 
country, been the slow growth of necessity, was long ago 
effected in France, to a considerable extent, by authority of 
the government. The illustrious minister, Colbert, fraught 
with the most enlightened views of state policy, founded a 
school of science to superintend and assist the dyeing manu- 
factories of the kingdom. From that school, conducted as it 
has been by a succession of eminent philosophers, have 
emanated invaluable researches on the most beautiful, but. 
at the same time, most intricate, of all the chemical arts,— 
researches to which France owes much of her eminence in 
this very profitable branch of her national industry. 

The manufactory of Messrs Monteith and Co. has been 
long celebrated in the commercial world for the excellence 
and beauty of its cotton fabrics. The madder-reds rival 
in brilliancy and solidity any ever produced at Adrianople ; 
and the white figures, distributed over the cloth, surpass, 
in purity, elegance, and precision of outline, the original 
Bandana designs. 

The opulent and enlightened proprietors have been care- 
ful to avail themselves of every resource which the latest 
improvements in chemistry and mechanics could supply. 
In this respect, their factory deserves to be studied as a 
school of practical science. The permission now granted of 
describing their discharging-gallery is a proof of their liber- 
ality, as well as of the confidence justly entertained, that the 
capital and skill, now engaged in their establishment, are bet- 
ter securities for the preference which their goods possess in 
the European market, than the utmost mystery in conduct- 
ing their processes. 

Hence they have rarely refused to strangers, respectable 
for their rank or science, permission to visit their manufac- 
tory, a favour which it is impossible to enjoy without being 
gratified and instructed. 

Their new arrangement of hydrostatic presses was com- 
pleted in 1818, under the direction of Mr George Ridger, 
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senior, manager of the works. It consists of sixteen of 
these engines beautifully constructed, placed in one range in 
subdivisions of four ; the spaces between each set, serving as 
passages to admit the workmen readily to the back press. 
Each subdivision occupies twenty-five feet ; whence the 
total length of the apparatus is one hundred feet. 

To each press is attached a pair of patterns in lead, or 
plates as they are called, the manner of forming which will 
be described in the sequel. One of these plates is fixed to 
the upper block of the press, this block is so contrived that 
it turns on a kind of universal joint, which enables this 
plate to apply more exactly to the under plate. The latter 
rests on the moveable part of the press, commonly called 
the sill. When this is forced up, the two patterns close on 
each other very nicely, by means of guide-pins at the cor- 
ners, fitted with the utmost care. 

The power which impels this great hydrostatic range is 
placed in a separate apartment, called the machinery-room. 
This machinery consists of two cylinders of a peculiar con- 
struction, having cylindric pistons accurately fitted to them. 
‘lo each of these cylinders three little force-pumps, worked 
by a steam-engine, are connected. 

The piston of the large cylinder is eight inches in diame- 
ter, and is loaded with a top-weight of five tons. This pis- 
ton can be made to rise about two feet through a leather 
stuffing or collar. ‘The other cylinder has a piston of only 
one inch in diameter, which is also loaded with a top-weight 
of five tons. It is capable, like the other, of being raised 
two feet through its collar. 

Supposing the pistons to be at their lowest point, four of 
the six small force-pumps are put in action by the steam- 
engine, two of them to raise the large piston, and two the 
little one. Ina short time, so much water is injected into 
the cylinders, that the loaded pistons have arrived at their 
highest points. They are now ready for working the hy- 
drostatic discharge-presses, the water pressure being con- 
veyed from one apartment to the other, under-ground, through 
strong copper tubes of smal] calibre. 

Two valves are attached to each press, one opening a 
communication between the large prime-cylinder and the cy- 
linder of the press, the other between the small prime-cy- 
linder and the press. ‘The function of the first is simply to 
lift the under-block of the press into contact with the upper- 
block; that of the second is to give the requisite compres- 
sion to the cloth. A third valve is attached to the press, for 
the purpose of discharging the water from its cylinder, when 
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the press is to be relaxed, in order to remove or draw 
through the cloth. 

From twelve to fourteen pieces of cloth, previously dyed 
Turkey-red, are stretched over each other, as parallel as 
possible, by a particular machine. These parallel layers, 
are then rolled round a wooden cylinder, called by the 
workmen, a drum. ‘This cylinder is now placed in its pro- 
per situation at the back of the press. A portion of the 
fourteen layers of cloth, equal to the area of the plates, is 
next drawn through between them, by hooks attached to the 
two corners of the webs. On opening the valve connected 
with the eight inch prime-cylinder, the water enters the cy- 
linder of the press, and instantly lifts its lower-block, so as 
to apply the under-plate with its cloth, close to the upper 
one. This valve is then shut, and the other is opened. ‘The 
pressure of five tons in the one inch prime-cylinder, 1s now 
brought to bear on the piston of the press, which is eight 
inches in diameter. The effective force here will, therefore, 
be 5 tons X 8? = 320 tons; the areas of cylinders being to 
each other, as the squares of their respective diameters. 
The cloth is, therefore, condensed between the leaden pat- 
tern-plates, with a pressure of 320 tons. 

The next step is, to admit the blanching or discharging 
liquor, (aqueous chlorine, obtained by adding sulphuric acid 
to solution of chloride of lime,) to the cloth. This liquor is 
contained in a large cistern, in an adjoining house, from which 
it is run at pleasure into small lead cisterns attached to the 
presses; which cisterns have graduated index tubes, for 
regulating the quantity of liquor according to the pattern of 
discharge. The stop-cocks on the pipes and cisterns con- 
taining this liquor, are all made of glass. 

From the measure-cistern, the liquor is allowed to flow 
into the hollows in the upper lead-plate, whence it descends 
on the cloth, and percolates through it extracting in its pas- 

sage, the Turkey-red dye. The liquor is finally conveyed 
into the w aste-pipe, from a groove in the under-block. © As 
soon as the chlorine liquor has passed through, water is ad- 
mitted in a similar manner, to wash away the chlorine ; 
otherwise on relaxing the pressure, the outline of the figure 
discharged, would become ragged. The passage of the dis- 
charged liquor, as well as of the water, through the cioth, is 
occasionally aided by a pneumatic apparatus, or blowing 
machine ; consisting of a large gasometer, from which air, 
subjected to a moderate pressure, may be allowed to issue, 
and act in the direction of the liquids, in the folds of the 
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cloth. By an occasional twist of the air stop-cock, the 
workman also can ensure the equal distribution of the dis- 
charging liquor, over the whole excavations in the upper- 
plate. When the demand for goods is pressing, the air 
apparatus is much employed, as it enables the workman to 
double his product. | 

The time requisite for completing the discharging process 
in the first press, is sufficient to enable the other three work- 
men to put the remaining fifteen presses in play. ‘The dis- 
charger proceeds now from press to press, admits the liqour, 
the air, and the water; and is followed at a proper inter- 
val by the assistants who relax the press, move forward 
another square of the cloth, and then restore the pressure. 
Whenever the sixteenth press has been liquored, &c., it is 
time to open the first press. In this routine, about ten mi- 
nutes are employed; that is 224 handkerchiefs (16 X 14) 
are discharged in ten minutes. ‘The whole cloth is drawn 
successively forward, to be successively treated in the 
above method. 

When the cloth escapes from the press, it is passed be- 
tween two rollers in front; from which it falls into a trough 
of water placed below. It is finally carried off to the wash- 
ing and bleaching department, where the lustre of both the 
white and the red is considerably brightened. 

By the above arrangement of presses, 1,600 pieces, 
consisting of 12 yards each = 19,200 yards, are converted 
into Bandanas in the space of ten hours, by the labour of 
four workmen. 

The patterns, or plates, which are put into the presses to 
determine the white figures on the cloth, are made of lead, 
in the following way. A trellis frame of cast-iron, one inch 
thick, with turned-up edges, forming a trough rather larger 
than the intended lead pattern, is used as the solid ground- 
work. Into this trough, a lead plate about one-half inch 
thick, is firmly put by screw-nails passing up from below. To 
the edges of this tead plate, the borders of the piece of 
sheet-lead are soldered, which covers the whole outer sur- 
face of the iron frame. Thus a strong trough is formed one 
inch deep. The upright border gives at once great strength 
to the plate, and serves to confine the liquor. A thin sheet 
of lead is now laid on the thick lead-plate,-in the manner of 
a veneer:on toilette-tables, and is soldered: to it, round the 
edges. Both sheets must be made very smooth beforehand, 
by hammering them on a smooth stone table, and then finish- 
ing with a plane: the surface of the thin sheet (now at- 
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tached,) is to be covered with drawing-paper pasted on, and 
upon this, the pattern is drawn. It is now ready for the 
cutter. The first thing which he does, is to fix down with 
brass pins, all the parts of the pattern, which are to be left 
solid. He now proceeds with the little tools, generally used 
by block-cutters, which are fitted to the different curvatures 
of the pattern, and he cuts perpendicularly quite through 
the thin sheet: the pieces thus detached are easily lifted 
out; and thus, the channels are formed, which design the 
white figures on the red cloth. At the bottom of the chan- 
nels, a sufficient number of small perforations are made 
through the thicker sheet of lead, so that the discharging 
liquor may have free ingress and egress. ‘Thus, one plate 
is finished; from which, an impression is to be taken by 
means of printer’s ink, on the paper pasted on another plate, 
The impression is taken in the hydrostatic press. Each 
pair of plates constitutes a set, which may be put into 
the presses, and removed at pleasure. 


Art. LII.—Account of Captain Scoresby’s Magnetical Discove- 


ries, and of his Magnetimeter and Chronometrical Compass. 


[Edm. Phil. Jour.) 


SEVERAL interesting and valuable papers by Captain Scores- 
by, respecting magnetism, having appeared in the Transac- 
tions of our learned Societies*, we propose to give a con- 
densed account of the principal discoveries detailed in these 
papers, in order to bring into one point of view subjects of 
very considerable practical importance. In addition to the 
articles that are already before the public on this subject, 
we have had the opportunity of witnessing some of Mr 
Scoresby’s experiments, and of examining his magnetical ap- 
paratus, and we are therefore enabled to communicate some 
particulars that have not hitherto been laid before the public. 

Mr Scoresby’s attention was first directed to the investiga- 
tion of the magnetic laws, in consequence of a series of ex- 





* Edinburgh Transactions, vol. ix. p. 243, 353, and Philosephical 
Transactions, 1822, p. 241. 
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periments undertaken by him in the years 1815 and 1817, 
for determining the cause of the “ deviation of the compass” 
on ship-board. In trying the magnetic properties of diffe- 
rent masses of iron about the ship’s deck, he found, what, 
indeed, was long before known to be the fact, that, in the high 
northern latitudes, all rods of iron, in a vertical position, were 
magnetical, while the same rods placed nearly horizontal, 
exerted little or no influence on the compass. ‘The result of 
his inquiries into the law of the magnetic action was such as 
might have been expected, namely, that ferruginous sub- 
stances became magnetical by position, the upper parts, as 
respects the plane of the magnetic equator intersecting them 
through the centre of gravity, acquiring south polarity, and 
ihe lower parts north polarity. But while this law seems 
universally to prevail, it exhibits an apparent modification 
by experiment, in the case of slender bars or thin plates of 
iron; for these bodies, when placed in the magnetic plane, 
exhibit no magnetic action on a compass ; because the mag- 
netic axis in them corresponding with their shortest axis, the 
iwo poles are so near together that they neutralize each 
other, with respect to their effects upon the compass. 

As the magnetic plane may be readily discovered by ex- 
periment, with slender bars of iron free from permanent 
magnetism, Mr Scoresby constructed an instrument, called a 
Magnetimeter*, with which the exact angle where the polari- 
ty of iron disappears may be determined; and this he finds 
gives him the complement of the dip, with such a degree of 
accuracy as in most respects to answer the ends of a dipping- 
needle. 

In using this instrument for measuring small magnetic at- 
tractions, and enabling him to present a piece of iron to a com- 
pass at different times invariably at the same angle and dis- 
tance, he could ascertain, if, by any treatment to which it 
might in the mean time have been subjected, any change what- 
ever had taken place in its state as to magnetism. He then 
observed, that any kind of mechanical action upon a bar of 
iron, produced a change in its magnetical state, which, on be- 
ing fully investigated, was found to follow a similar law as 
that of magnetism of position, with regard to the quality of 
the magnetism produced. Dr Gilbert, indeed, two hundred 


ee 








* The Edinburgh Journal contains a plate and description of this ma- 
chine. We have not copied them as they do not appear essential to thé 
main facts developed by the experiments. [Ed. B. Jour.] 
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years ago, discovered that iron, when hammered in the mag- 
netic meridian, became magnetical, in so far as, when made 
red-hot, and drawn out in this position, to be able to conform 
itself to the magnetic north and south, when floated by a piece 
of cork upon the water. But Mr S. went much farther, 
He ascertained, as it was reasonable to expect, that a hori- 
zontal position in the magnetic meridian was by no means 
the best position for the development of magnetism by per- 
cussion ; but that the position of the dipping-needle, given to 
bars of iron, when hammered, produced the highest effect. 
A single blow with a hammer, on a bar of soft iron, held 
vertically, was found to be capable of giving it a strong mag- 
netic action on the compass, the upper end becoming a south 
pole ; and the lower a north pole; and that, on inverting the 
bar, another blow was found sufficient to change the polarity 
formerly given to it. But one of the most curious and im- 
ortant effects of percussion observed by Mr S. was found 
to be this, that a blow, struck upon any part of a bar of iron, 
while held in the plane of the magnetic equator, (which is 
horizontal E. and W., or with the north end elevated about 
19 degrees above the horizontal in this country,) has an in- 
variable tendency to destroy its magnetic action, which it 
generally does so effectually as to prevent its exerting any 
influence over a compass, when presented to it in the same 
plane of the magnetic equator. 
Mr Scoresby was led to apply this property to some im- 
portant purposes. Previously no other method was known 
of freeing iron or steel completely from magnetism, but that 


5 . . . * . 
of heating it red-hot, and allowing it to cool ‘in a horizontal 


position east and west. This process, however, besides spoil- 
ing the surface of the metal, is troublesome, and seldom com- 
pletely effectual in its application. But the same object is 
accomplished, in a moment, and with infinitely better effect, 
by Mr Scoresby’s process, merely by a slight blow or two 
with a hammer, while the iron or steel is held in the mag- 
netic plane, and is equally applicable to very large and 
heavy bars, which could not, without great inconvenience, 
and a fire made on purpose, be heated uniformly to a state 
of ignition. 

Another application of this discovery, is the correction of 
the magnetism usually found in the balances of chronome- 
ters, Which produces @ serious error in the rate of some In- 
struments. Mr S. found, that any other mechanical action 
on iron was productive of magnetism, as well as that of per- 
cussion, though not in an equal degree. Thus, the difle- 
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rent actions of grinding, filing, polishing, drilling, turning, 
twisting, bending, &c. were all found to elicit magnetic at- 
traction, when performed in a vertical position, or any posi- 
tion out of the magnetic plane; but that the same processes 
were destructive of polarity, when performed on a bar or 
plate of untempered metal, when held in the plane of the 
magnetic equator. Hence, the balances of chronometers, 
which are usually formed principally of steel, become mag- 
netic in turning them into form, perhaps in a vertical plane, and 
polishing them in a horizontal plane; but the acquisition of 
magnetism would no doubt be prevented, and even destroyed 
if they had previously obtained it, by performing these pro- 
cesses in the plane of the magnetic equator. 

The next branch cf this science to which Mr S. seems to 
have turned his attention, was the examination of the laws 
of percussion, in developing magnetism in different kinds. of 
ferruginous substances, the investigation of the best processes 
for carrying the magnetism elicited by this means to its 
highest etlect, and the application of the results obtained to 
useful and practical purposes. 

1. Mr Scoresby found that soft steel received the greatest 
degree of magnetic energy by percussion. In soft iron the 
magnetism was strong but evanescent. In hard steel and 
cast-iron weak, but permanent. 2. A bar of soft steel, 63 
inches in length, } inch in diameter, weight 392 grains, ham- 
mered in a vertical position, while held on a surface of metal 
not ferruginous, or even upon iron or steel, if placed hori- 
zontally, Tike the surface of an anvil, or upon a mass of stone, 
acquired, after seventeen blows, a lifting power of 6} grains; 
but a repetition of the blows was productive of no higher 
energy. 

“As magnetism in steel is more readily developed by 
the contact of magnetizable substances, and particularly if 
these substances, be already magnetic,” it occurred to Mr S., 
“that the magnetizing effects of percussion might be heond 
ly increased, by hammering the steel-bar with its lower 
end resting on the upper end of a large rod of iron or 
soft steel, both the masses being held in a vertical po- 
sition; and that, if the rod were first rendered magnetic 
by hammering, the effect on the bar would probably 
be augmented*.” The experiments instituted to ascer- 
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* Phil. Trans. 1822, p. 245. 
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tain the effect of such treatment fully proved that these 
opinions were correct. 

The same soft steel-bar that could only be made to lift 64 
grains when hammered while resting upon a surface of stone 
or metal not ferruginous, when hammered vertically upon a 
parlour poker, also held erect, lifted a nail of 88 grains 
weight, after twenty-two blows. “ When the poker had 
been previously hammered in a vertical position, an increase 
of magnetic effect on the bar was obtained, a single blow 
being now sufficient to enable the bar to lift about 20 grains ;” 
and, in one instance, ten blows produced a lifting power of 
188 grains in the bar, being nearly one-third of its own 
weight. 

A single blow struck upon the bar when held with the 
other end up, almost destroyed its magnetism, and two ad- 
ditional blows changed its poles. 

A difference of power was found to be obtained by using 
bars of different lengths ; that is, there was an increase of 
attraction in bars of the same diameters, when the lengths 
were increased. 

2. In another series of experiments, Mr S. found, that 
small or slender bars acquired a much greater lifting power, 
in proportion to their weight, than large bars. Thus, a piece 
of a knitting needle, 3 inches long, and weighing 28 grains, 
which was found to be free from magnetism before the ex- 
periment, was made to lift 54 grains, or very nearly twice 
its own weight, by being repeatedly hammered, while held 
vertically on the top of a kitchen poker. 

The quantity of magnetism developed by this process, Mr 
S. found increased by a frequent repetition of the experi- 
ment with the same bars. ‘Though it was necessary to use 
the same end downward, generally in the production of the 
highest effect, it did no harm to knock the magnetism occa- 
sionally out by inverting the bars. It is necessary to ob- 
serve, that, in trying the lifting power of bars or needles af- 
ter hammering, the nails, which are the most convenient to 
be used for this purpose, should have their points filed smooth 
round, and partly polished; otherwise the bad contact occa- 
sioned by the oxide on the point or head of the nail, may 


cause the experiment apparently to fail. With this precau- 


tion, there is little doubt of any one succeeding in the expe- 
riments, using only a hammer, a poker (previously struck a 
few blows while held vertically.) and a piece of steel wire not 
tempered. 
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3. The practical application of this discovery by Mr S., 
is the formation of artificial magnets, and the ready construc- 
tion of a compass, without the use of a magnet, at sea. 

“ Such a high degree of magnetic energy, says he, being 
obtained by a process so simple, it suggested a ready means 
of making magnets, without the use of any magnetized sub- 
stance whatever, and of giving polarity to needles, so as to 
render them capable of answering the purpose of compasses, 
in an instant. This application of the process induces me 
to be more explicit on this incidental subject, because of its 
importance to seafaring persons. ‘There are instances on 
record, of the compasses of ships being spoiled by light- 
ning*: ‘The above process would enable the navigator to re- 
store sufficient polarity for the guidance of his ship, in a few 
seconds. And, in cases of vessels foundering at sea, or be- 
ing destroyed by fire or lightning, in which the crew are 
compelled to take refuge in the boats at a moment’s warning, 
and without having time to secure a compass, (a case which 
has occurred hundreds of times.) the same process might ena- 
ble the distressed voyagers to give polarity to the blade of a 
penknife, or the limb of a pair of scissors, or even to an iron 
nail, which would probably be sufficient, when suspended 
by a thread, to guide them in their course through their pe- 
rilous navigation.” 

We have seen Mr Scoresby’s experiment illustrative of 
the practicability of this. He used a small bar of soft steel, 
with a hole drilled two-thirds through it, so as to be capable 


— ee —__—__ ---- 


* In the Philosophical Transactions (vol. xi. p. 647.,) is an account ofa 
stroke of lightning received on a vessel in the parallel of Bermudas, which 
carried away the foremast, split some of the sails, and damaged the rig- 
ging : and, in addition to these extraordinary effects, it inverted the polari- 
ty of the compass, so that the north point became directed towards the 
south. This induced the navigators, who were not aware of the change, 
to steer back again, supposing that the wind had shifted; and it was not 
until they were accidentally set right by another ship, that they discover- 
ed the truth. 

Another circumstance a good deal similar to this, also mentioned in the 
Philosophical Transactions, occurred in the year 1748—9, on the 9th of 
January. The ship Dover, on its way, from New-York to London, was 
struck by lightning during a fierce storm, which was encountered in the 
latitude of 47° 30’ N. and longitude 22° 15’ W. On receiving the shock, 
the captain, and most of the crew, were for a while disabled in their limbs, 
or by blindness,—the main-mast was almost perforated,—the upper and 
lower decks and quick work were stove,—the cabins, bulk-heads, and one 
of the main lodging-knees of the beams were started or drove down: and, 
among several other singular circumstances, the magnetism of all the com- 
passes (four in number) was destroyed, or the poles inverted. 
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of turning on the point of a needle. One blow with a ham- 
mer when it was held vertically on a poker, gave it such 
magnetic energy, that it traversed with great celerity. 

“ Being desirous, says he, of applying the process to the 
construction of powerful artificial magnets, | prepared, with 
the assistance of the armourer on board, six bars of soft 
steel, and bars properly tempered, suitable for a large com- 
ag magnet. ‘The soft steel bars were nearly eight inches 
ong, half an inch broad, and a sixth of an inch thick. The 
bars for the compound magnet, seven in number, which were 
of the horse-shoe form, were each two feet long before they 
were curved, and eleven inches from the crown to the end, 
when finished, one inch broad, and three-eighths thick. 
These bars were combined by three pins passing through 
the whole, and screwing into the last; and any number of 
them could be united into one magnet, by means of a spare 
set of pins screwed throughout their length, and furnished 
with nuts. In addition to these bars, &c. | provided sepa- 
rate feeders or conductors of soft iron, suitable for connect- 
ing the poles of each of the bars of the compound magnet, 
and also another conductor, fitted to the whole when com- 
bined. With this apparatus, 1 proceeded to give the mag- 
4 netic virtue as follows. 

i ie “ T took a rod of soft steel, which I considered better than a 
e poker, and hammered it for a minute or two, while held ver- 
tically upon a large bar of soft iron in the same position. 
ae This gave considerable magnetism to the steel-rod. On the 
; | top of this, | then hammered each of the six bars of soft 
; steel, until the accession of lifting power ceased. ‘Then fix- 
3 ing two of them on a board, with their different poles oppo- 
4 site, and formed, by a feeder at each end, into a parallelo- 
| gram, I rubbed these, after the manner of Canton*, by means 
| of the other four bars, and found their magnetism greatly 
augmented. ‘The other four bars were operated upon in 
pairs, in a similar way, those already strengthened being 
| used for strengthening the others, and each pair being suc- 
J cessively changed, until all the bars were found to be mag- 
netized tosaturation. A pair of them now possessed a lifting 
power of two pounds and a half. 

i> “ The next step was to touch the bars intended for the 
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7 compound magnet, by means of these six bars now mag- 
. a netized. For this purpose, the six bars were combined 


* See Phil. Trans., vol. xlvii. p. 31. 
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into two magnets, by tying three of them together, with simi- 
lar poles in contact; these two were then placed, with oppo- 
site poles, in connection, and tied together at one end, but 
separated about the third of an inch at the other, so as to 
form one compound magnet, and a conductor was kept 
constantly applied to the open end of it, when not in use, to 
preserve the power from being lost. One of the bars of the 
horse-shoe magnet, with a conductor placed across the poles, 
was now placed on a board, in a groove cut out so as to hold 
it fast under the operation. ‘The straight bar magnet was 
then placed erect on the middle of it, with the separated 
poles downward, and rubbed against the horse-shoe bar, 
from the middle to one of its poles, until the north pole of. 
the one was in connection with the pole intended to become 
south of the other; from thence it was rubbed back again, 
with the south pole of the magnet in advance, as far as the 
other extremity, or that intended for the north pole of the 
horse-shoe bar. Two or three strokes of this kind being 
made from end to end of the bar, on each side of it, the 
north and south poles of the magnet being always directed 
to the south and north poles of the bar respectively, the mag- 
net was slipped sideways off, when at the pole of the bar, 
and the bar was found to have acquired such a magnetic 
power as to enable it to sustain a weight of several ounces, 
hung from the conductor. Each of the bars of the horse- 
shoe magnet was treated this way in succession, and then 
the first five bars of the magnet being combined by the 
screws, were employed in the same way as the soft steel 
magnet had been used, for increasing the power of the sixth 
and seventh bars, by which they were rendered capable of 
carrying above two pounds weight each. ‘These were then 
substituted, in the combined magnet, for the fourth and fifth 
bars, while the latter underwent the touch of the other five 
in combination ; and, in their turn, the second and third, and 
then the seventh and first, were subjected to a similar treat- 
ment. After these operations, which occupied forty-three 
minutes, the compound magnet, with all the seven bars in 
connection, lifted ten pounds. After a second series of the 
same kind of manipulations, five of the bars in combination, 
carried fifteen pounds; and, after a third series, eighteen 
pounds; but as, on trying a fifth series, little augmentation 
took place, the process was discontinued. 

“ The whole of the operations, from beginning to end, occu- 
pied above four hours; but, as I generally rubbed each bar 
With twelve strokes on each side, instead of one or two, 
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7 
which I afterwards found sufficient; and, in other parts of 
the process, spent a great deal of time and labour which 
turned to no account ; | doubt not but the whole might have 
been completed, beginning without the smallest perceptible 
magnetism, and ending with a lifting power of twenty or 
thirty pounds, in the space of two hours, or less*. 

“ As steel does not receive, immediately on being touched, 
the full degree of magnetic energy of which it is susceptible, 
a conductor was applied to the magnet now formed; and it 
was laid aside, with the view of augmenting its power on a 
subsequent occasion.” 

The errors produced in the rates of chronometers, by the 
magnetism of their balances, a subject of great consequence 
to navigators, has occupied a good deal of the attention of 
Captain Scoresby. 

It has long been known that when chronometers are taken 
to sea, a change is generally found to take place in the rate 
determined on shore. 

“ This change of rate,” says Mr Scoresby, “that had 
usually been supposed to arise from the motion of the ship, 
has recently been attributed, by Mr Fisher, who accompa- 
nied Captain Buchan in his Voyage towards the North Pole 
in the year 1818, ‘to the magnetic action exerted by the 
ir iron in the ship upon the inner rim of the chronometer’s 
balance, which is composed of steel.’ I apprehend, how- 
ever, that it will be very easy to show, that, although the 
alteration of rate may be, and most probably is, owing to 
magnetism, yet the magnetic action of the iron in the ship, 
excepting in cases where chronometers are placed in imme- 
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Bs: diate contact with large masses of iron, can contribute but in 
Ba a very small degree to the error in question. For, in the 

oh same proportion as the magnetism of the earth, or the di- 

| rective force on the compass-needle, exceeds the magnetism 

Bs of the ship, or the deviating force, the influence of terrestrial 

i: magnetism on the chronometer, must, I conceive, exceed 

By that influence exerted by the iron in the ship on the chro- 

— 6 

iy 

| 

i . * “ Canton, it is well known, produced magnets by means of a poker 


| si and tongs, with bars of soft steel. His process being fully stated in the 
Philosophical Transactions, some of the above details would perhaps be 
anticipated by the reader; but they may not be uninteresting to those 
who are little acquainted with the subject, especially as the fundamental 
process is original, and much more ready and efficient, | apprehend, than 
that of Canton, one blow with a hammer being capable of developing as 
much magnetism as a quarter of an hour’s labour with a poker and tongs.” 
+t Journal of a Voyage to Greenland, p. 56. 
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nometer. A modified action, indeed, takes place where the 
direction of the magnetic force of the earth differs from the 
direction of the “ local attraction” of the “ship ;” but yet 
the combined influences of the two forces, however modified 
by direction, should, I imagine, be similar on the balance of 
the chronometer, which vibrates in a horizontal position, to 
what it is on the compass-needle, which traverses in the 
same position. 

“ Now, the medium effect of the attraction of the iron in 
vessels on the compass, in he parallels of Great Britain, does 
not appear to exceed five degrees of deviation on each side 
of the magnetic meridian; it is probably a little less. The 
force opelhiling the deviation, therefore, is represented by 
the sine of the angle of deviation, or 5° ; while the directive 
force is represented by the sine of 85°. The relation of 
these two, is as 1 to 11.35; that is, the directive influence 
of the earth’s magnetism on the compass is 11; times greater 
than the deviating influence of the local attraction. Hence, 
the proportion of error due to the local attraction of the ship, 
would appear not to exceed, in these latitudes, the eleventh 
or twelfth part of that resulting from the earth’s magnetism ; 
while, nearer the equator, this proportion of error must be 
still less. So long as the action of terrestrial magnetism, 
therefore, remains uncorrected, it will be of little service to 
compensate for the error arising from the local attraction. 
In the Polar Seas, indeed, the force of local attraction 
approaches the directive force much nearer than in the Bri- 
tish Seas ; and, in some situations very near the Magnetic 
Poles, exceeds it; but still the local attraction operates 
without any increase of force, excepting what may arise 
from the little augmentation of the magnetic intensity of the 
earth in those regions ; so that, in reality, the rate of a chro- 
nometer in polar regions, where the earth’s magnetism acts 
nearly at right angles to the plane of the balance, could the 
effect of temperature on thé instrument be perfectly com- 
pensated, ought to be more equable than in any other re- 
gion, where the direction of terrestrial magnetism is more 
nearly in the plane in which the balance vibrates. 

“In the important and truly scientific experiments of Mr 
Barlow, on the effects produced on the rates of chronome- 
ters by the proximity of masses of iron, we have a corrobo- 
ration of the preceding opinions ; for Mr Barlow, though he 
observed that a variation of rate was occasioned by the in- 
fluence of a mass of iron equivalent to the local attraction of 
a ship, found by no means so great effects as those observed 
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by Mr Fisher. But the force of terrestrial magnetism act- 
ing upon a balance that is magnetic, is fully sufficient to ac- 
count for every change of rate observed. 

“MrS. Varley, in a paper in Tilloch’s Philosophical Mage- 
zine, published in the year 1798, was the first, I believe, who 
showed that an irregularity observed in the rate of some 
time-pieces, was owing to the magnetic state of their balances. 
He was directed to the inquiry by a watch of excellent 
workmanship that he had in his possession, which performed 
the most irregularly of any watch he had ever seen. It oc- 
curred to him that the cause might be magnetism; and, on 
examining the balance, he found it so strongly magnetic, 
that, when suspended horizontally without the spring, it di- 
rected itself like a compass-needle in a certain position, which 
it invariably returned to when it was disturbed. ‘The pen- 
dulum spring being put on, and the balance replaced in the 
watch, Mr Varley laid the watch with the dial upward, and 
the north pole of the balance, as determined by the previous 
experiment, towards the north ;—in this situation it gained 
5’ 35" in twenty-four hours. He then directed the north- 
pole of the balance towards the south, every thing else be- 
ing as before, and it now lost 6’ 48” in twenty-four hours. 
Mr Varley afterwards took away the steel-balance, and sub- 
stituted one made of gold; then having brought the watch to 
time, he carefully observed its rate, and found it as uniform 
as any watch of like construction. He subsequently ex- 
amined many dozens of balances, out of which he could not 
select one that had not polarity*.” 

The instance observed by Mr Varley was, no doubt an 
extreme one; but analogous effects are not uncommon. 
Captain Scoresby made a number of experiments on the rates 
of chronometers in different positions, and found, that in 
twelve or fourteen chronometers, a sensible alteration of rate 
took place in about one-half of them, without any alteration 
of position. 

“In a pocket, chronometer,” says he, “ by Allen and 
Caithness, the rate was very uniform in two positions (name- 
ly, with the 12 o'clock mark towards the NE. and SW. ;) but 
on shifting it from NE. to SE., a change of 1”.5 took place 
in its rate. In another chronometer by Hatton, there ap- 
peared to be a difference of rate of about a second in two 
opposite positions. In a one-day chronometer by Lither- 





* Edinburgh Transactions, vol. ix. p. 353. 
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land and Davies, there was scarcely any perceptible varia- 
tion in three positions, namely N., S. and E.; but, on the 12 


o’clock mark being directed towards the W.,a change of 


one second per day occurred. Jn another instrument by the 
same makers, between the NW. and SE. positions, there was 
a difference, by the first experiment, of 2°.3 per day, and 
by the seciaill anpeiigiiien of 1.1. In an eight-day chro- 
nometer, by Margetts, there was also a sensible eflect pro- 
duced by an alteration of position. But.the most extraordi- 
nary result was with an eight-day chronometer. When the 
position was kept uniform, the rate of this instrument was 
very fair: but, on shifting it from NE. to SW., it was retard- 
ed 4".4 daily. On restoring it to its first position, it was 
again accelerated even beyond its former rate. ‘The same 
change was repeatedly made; and in all cases, an altera- 
tion of from 4°.4 to 9".5 per day occurred ; and, in every in- 
stance when the change was made from NE. to SW., the rate 
was retarded; when the contrary way, accelerated! Be- 
tween the positions of SE. and NW., there was also a diffe- 
rence of rate, but it was not very considerable. 

“As the experiments with the last instrument were by 
far the most decisive, | was desirous of examining the 
balance,—a wish that Mr Davies very readily gratified. It 
was found to be strongly magnetic, acting with great energy 
on a small needle, at the distance of more thananinch. Mr 
Davies having got rid of the greater part of the magnetism 
of this balance, restored it to its place, when the change of 
rate, by changing its position, though it did not entirely dis- 
appear. was got reduced to about one-fourth. The balance 
of another chronometer by the same makers, whose rate in 
all positions was remarkably uniform, was also examined, 
and it was satisfactory to find that it was entirely free from 
magnetism*.” 

Captain S. we have observed, proposes to get rid of the 
magnetism in the balances of chronometers, by turning and 
grinding them in the plane of the magnetic equator. But he 
suggests another means of rectifying the errors of chronome- 
ters, where balances are magnetic, by suspending them on 
an instrument. called a Chronometrical Compass, which he 
has contrived for the purpose, and which always keeps them 
in the same position at sea, with respect to the magnetic me- 
ridian. This instrument consists of a slender cross of brass, 





* Journal of a Voyage to Greenlan?, p. 9. 
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supported on a long point of brass or steel in a compass 
bowl, from which is suspended a rhomboidal compass-needle. 
On the centre of the brass cross there is a light case of card 
paper fitted to the pocket-chronometer to be carried by it. 
The case for the chronometer slips upon two pins rivetted to 
a moveable plate upon the cross, which being made to slide 
in different directions, may be so placed as to adjust the 
chronometer fairly over the centre of the needle, and is then 
fastened by screws. In this state, the magnetic needle be- 
low it causes the cross and chronometer to traverse with great 
celerity. It therefore has the property of keeping the chro- 
nometer invariably in the same position, and, being suspend- 
ed on gimbals, of preserving it from the bad effects of the 
motion of the ship at sea. The magnetic needle was hung 
five or six inches below the chronometer, so that its influence 
on the instrument was not greater than that of the earth; and, 
being in an opposite direction, has a tendency to neutralize, 
rather than add to, this disturbing cause*. 

This apparatus was tried at sea, and proved to answer 
the desired purpose in a most admirable manner. In one of 
the heaviest gales experienced-on Captain Scoresby’s last 
voyage, the chronometer on the apparatus traversed perfect- 
ly, and was steadier than any of the compasses. 


Art. LIIT.—On Chloride of Lime or Bleaching Powder. By 
Anprew Ure, M. D. F. R. S., &c.t 


Cutoripe of Lime, the bleaching salt or bleaching pow- 
der of Mr Tennant is called in commerce Oxymuriate of 
Lime. 





* This instrument is described in the Edin. Trans. vol. ix. p. 364. 

+ This article is taken from Dr Ure’s Dictionary of Chemistry, Edition 
1823, and was first published in the Journal of Science and the Arts. We 
should not have devoted the pages of our Journal to matter taken from a 
systematic work ; but in the present case we have thought the impor- 
tance of the subject, together with the scientific manner in which it is 
treated, would form a sufficient apology.—Ed. Bos. Journal. 
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In the researches which I have made, at many different 
times, on the nature of the chloride of lime, I have gene- 
rally sought to combine the information flowing from both 
synthesis and analysis; that is, | first converted a known 
portion of hydrate of lime into bleaching powder, and then 
subjected this to analysis. Among the results of experi- 
ments in my note-book of 1815, I find the following: 500 
grains of unslacked quick lime, in fine powder, from Car- 
rara marble, were exposed in a glass globe to a copious 
stream of chlorine, previously passed through a little cold 
water, for four days. The increase of weight was noted 
from time to time, and was found, at the end of that period, 
to be only 30 grains, which subsequent examination shewed 
to be due to a little hydrated chloride; the few grains of 
water requisite having been derived from the great body of 
undried gas which had been transmitted. In May 1817, an 
experiment is recorded, in which 400 grains of a hydrate of 
Carrara lime, equivalent to 291.28 grains of dry lime, were 
exposed for two days toa stream of chlorine, washed in 
water of 50°, and refusing to absorb more gas, were found 
heavier by 270.5 grains. Supposing this augmentation to 
be chlorine, we shall have the composition of the powder, 
by the synthetic mode, as follows : 


Chlorine, 40.34 


Dry lime, 43.46 
Water, 16.20 Hydrate, 59.66 





100.00 


This powder was analyzed, by acting on a given weight 
of it with dilute muriatic acid, in a pear-shaped glass vessel. 
Care was taken to remove the whole disengaged chlorine, 
without letting any liquid escape. ‘The lime was converted 
into carbonate, by a solution of carbonate of ammonia. The 
following are the results of two independent analytical ex- 
periments : 


1st Experiment. 2d Experiment. 








Chlorine evolved, 40.60 39.40 

Lime, 42,27 42,29 ° 

Water, 17.13 18.38 
100.00 100.00 


I have reason to believe the second experiment the more 
correct of the two, and if the synthetic result be compared 
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with it, we are led to infer that the very great body of un- 
dried chlorine passed over the lime had deposited two per 
cent of water. By other experiments I satislied myself, 
that dilute muriatic acid expelled nothing but pure chlorine, 
for the whoie gas disengaged is absorbed on agitation with 
mercury. It does not appear possible to reconcile the above 
chlorides to a definite atomic constitution. ‘The following 
experiments were made with much care last spring : 

200 grains of the atomic protohydrate of pure lime were 
put into a glass globe, which was kept cool by immersion in a 
body of water “at 50°. A stream of chlorine, after being 
washed in water of the same temperature in another glass 
globe, connected to the former by a long narrow glass tube, 
was passed over the calcareous hydrate. ‘The globe with 
the lime was detached from the rest of the apparatus from 
time to time, that the process might be suspended as soon as 
the augmentation of weight ceased. ‘This happened when 
the 200 grains of hydrate, containing 151.9 of lime, had 
absorbed 130 grains of chlorine. By one analytical ex- 
periment it was found, that dilute muriatic acid expelled 
from 50 grains of the chloride 20 grains of chlorine, or 40 
per cent; and by another, from 40 grains 16.25 of gas, 
which is 40.6 percent. From the residuum of the first, 39.7 
grains of carbonate of lime were obtained by carbonate of 
ammonia; from that of the second, 56.6 of ignited muriate 
of lime. The whole results are therefore as follows : 


Synthesis. Ist Analys. °%]d Analys. Mean. 











Chlorine, 39.39 40.00 40.62 40.31 
Lime, 46.00 44.74 46.07 45.40 
Water, 14.60 15.26 . 13.31 14.28 

100.00 =: 100.00 100.00 100.00 


Though the heat generated by the action of the dilute 
acid has carried off in the analytical experiments a small 
portion of moisture with the chlorine, yct their accordance 
with the synthetic experiment is sufficiently good to confirm 
the general results. The above powder appears to have 
been a pure chloride, without any mixture of muriate. But 
it exhibits no atomic constitution in its proportions. 

To 200 grains of that hydrate of lime, 30 grains of water 
being added, the powder was subjected to a stream of chlo- 
rine in the above way, till saturation took place. Its in- 
crease of weight was 150 grains. It ought to be remarked, 
that in this and the preceding experiment there was no ap- 
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preciable pneumatic pressure employed, to aid the conden- 
sation of the chlorine. In the last case, we see that the 
addition of 30 grains of water has enabled the lime to ab- 
sorb 20 grains more of chlorine, being altogether a quantity 
of gas nearly equal to that of the dry lime. ‘Thus an atom 
of lime seems associated with 7-9ths of an atom of chlorine. 
Analysis by muriatic acid confirmed this composition. It 


gave, 





Chlorine, 39.5 = 51.8 cubic inches. 
Lime, 39.9 
Water. 20.6 

100.0 


| next exposed some of this powder to heat in a small 
glass retort, connected with the hydro-pneumatic trough. 
Gas was very copiously disengaged, at a temperature far 
below ignition, the first portions coming off at the heat of 
boiling water; 100 measures of the collected gas being 
agitated with water at 50° F., 63 measures were absorbed, 
and the remaining 37 measures were oxygen, nearly pure. 
The smell of the first evolved gas was that of chlorine, after 
which the odour of euchlorine was perceived, and latterly 
the smell nearly ceased, as the product became oxygen. 
Having thus ascertained the general products, 1 now sub- 
jected to the same treatment 100 grains of the same powder 
(that last described.) in a suitable apparatus ; 30 cubic 
inches of gas were obtained from it, in a series of glass cy- 
linders, standing over water at 50°. The first received por- 
tion was chlorine, nearly pure, but towards the end, when 
the heat approached, or was at ignition, oxygen became the 
chief product. The residuary solid matter yielded to water 
a solution of muriate of lime, containing 30 grains of the 
dry salt, equivalent to about 15 of lime. But the chloride, 
both by synthesis and analysis, seemed to contain in 100 
grains 51.8 cubic inches of chlorine, (corresponding to 25.9 
of oxygen.) with 39.9 of lime. ‘Thus the volume of the 
evolved gas proves, independent of other considerations, 
that a considerable portion of chlorine came off, without 
dislodging the oxygen from the calcium ; and as in subse- 
quent experiments this volume was found to vary with the 
strength of the powder, and the mode of heating it, this 
method of analysis becomes altogether nugatory and delu- 
sive. The truth of this conclusion will still further appear 
cn reflecting, that an uncertain portion of chlorine is con- 
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densed in the water of the trough, and that most probably a 
little euchlorine is formed at the period when the gaseous 
product passes from chlorine to oxygen. Thus, of the 39.9 
grains of lime present in the chloride, 24.9 seem to have 
merely parted with their chlorine, while the other 15 lost 
their oxygen, equivalent to 12% cubic inches, or 4.3 grains, 
and the remaining 10.7 of calcium combined with 19.3 of 
chlorine, to constitute the 30 grains of ignited muriate of 
lime. But 19.3 grains of chlorine form 25.3 cubic inches ; 
hence 51.8 — 25.3 = 26.5 is the volume of chlorine disen- 
gaged by the heat, to which, if we add 122 cubic inches of 
oxygen, the sum 39.16 is the bulk of gas that should have 
been received. The deficiency of 9.16 cubic inches is to 
be ascribed to absorption of chlorine (and perhaps of euchlo- 
rine,) by the water of the pneumatic trough. In the above 
case, about one-half of the total chlorine came off in gas, 
and the other half combined with the basis of the lime, to 
the exclusion of its oxygen. I have observed, that the pro- 
portion of chlorine to that of oxygen given off by heat, in- 
creases, as one may naturally imagine, with the strength 
of the bleaching powder. When it is very weakly impreg- 
nated with chlorine, as is the case with some commercial 
samples, then the evolved gas consists in a great measure of 
oxygen. 


Of the Manufacture of Bleaching Powder. 


A great variety of apparatus has been at different times 
contrived for favouring the combination of chlorine with 
slacked lime, for the purposes of commerce. One of the 
most ingenious forms was that of a cylinder, or barrel, fur- 
nished with narrow wooden shelves within, and suspended 
on a hollow axis, by which the chlorine was admitted, and 
round which the barrel was made to revolve. By this 
mode of agitation, the lime-dust being exposed on the most 
extensive surface, was speedily impregnated with the gas to 
the requisite degree. Such a mechanism I saw at MM. 
Oberkampf and Widmer’s celebrated fabrique de toiles peintes, 
at Joiiy, in 1816. But this is a costly refinement, inadmis- 
sible on the largest scale of British manufacture. The sim- 
plest, and in my opinion the best, construction for subjecting 
lime-powder to chlorine, is a large chamber eight or nine 
feet high, built of siliceous sandstone, having the joints of 
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the masonry secured with a cement composed of pitch, ro- 
sin, and dry gypsum in equal parts. A door is fitted into it 
at one end, which can be made air-tight by stripes of cloth 
and clay lute. A window in each side enables the operator 
to judge how the impregnation goes on by the colour of the 
air, and also gives light for making the arrangements within 
at the commencement of the process. As water-lutes are 
incomparably superior to all others, where the pneumatic 
pressure is small, 1 would recommend a large valve, or door, 
on this principle, to be made in the roof, and two tunnels of 
considerable width at the bottom of each side wall. ‘The 
three covers could be simultaneously lifted off by cords pass- 
ing over a pueys without the necessity of the workman ap- 
proaching the deleterious gas, when the apartment is to be 
opened. A great number of wooden shelves, or rather 
trays, eight or ten feet long, two feet broad, and one inch 
deep, are provided to receive the riddled slacked lime, con- 
taining generally aboui 2 atoms of lime to 3 of water. 
These shelves are piled one over another in the chamber, to 
the height of five or six fect, cross-bars below each keeping 
them about an inch asunder, that the gas may have free 
room to circulate over the surface of the calcareous 
hydrate. 

The alembics for generating the chlorine, which are 
usually nearly spherical, are in some cases made entirely of 
lead, in others, of two hemispheres joined together in the 
middle, the upper hemisphere being lead, the under one 
cast-iron. The first kind of alembic is enclosed for two- 
thirds from its bottom in a leaden or iron case, the interval 
of two inches between the two being destined to receive 
steam from an adjoining boiler. ‘Those which consist below 
of cast-iron, have their bottom directly exposed to a very 
gentle fire ; reund the outer edge of the iron hemisphere a 
groove is cast, into which the under edge of the leaden 
hemisphere sits, the joint being rendered air-tight by Roman 
or patent cement*. In this leaden dome there are four 
apertures, each secured by a water-lute. The first opening 
is about ten or twelve inches square, and is shut with a 
leaden valve, with incurvated edges, that sit in the water- 
channel at the margin of the hole. It is destined for the 





* A mixture of lime, clay, and oxide of iron, separately calcined, 
and reduced to a fine powder. It must be kept in close vessels, and mix- 
ect with the requisite water when used. 
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admission of a workman to rectify any derangement in the 
apparatus of rotation, or to detach hard concretions of salt 
from the bottom. The second aperture is in the centre of 
the top. Here a tube of lead is fixed, which descends near- 
ty to the bottom, and down through which the vertical axis 
passes, to whose lower end the cross bars of iron, or of 
wood, sheathed with lead, are attached, by whose revolution 
the materials receive the proper agitation for mixing the 
dense manganese with the sulphuric acid and salt. ‘The mo- 
tion is communicated either by the hand of a workman ap- 
plied from time to time to a winch at top, or it is given by 
connecting the axis with wheel work, impelled by a stream 
of water, or a steam engine. ‘The third opening admits the 
syphon-formed funnel, through which the sulphuric acid is 
introduced ; and the fourth is the orifice of the eduction 
pipe. 
Manufacturers differ much from each other in the propor- 
tion of their matcrials for generating chlorine. In general, 
10 cwt. of salt are mixed with from 10 to 14 cwt. of manga- 
nese, to which mixture, after its introduction into the alem- 
bic, from 12 to 14 of sulphuric acid are added in successive 
portions. ‘That quantity of oil of vitriol must, however, be 
previously diluted with water, till its specific gravity be- 
comes about 1.65. But, indeed, this dilution is seldom ac- 
tually made, for the manufacturer of bleaching powder al- 
most always prepares his own sulphuric acid for the purpose, 
and therefore carrics its concentration no higher in the 
leaden boilers than the density of 1.65, which, from my 
table of sulphuric acid, indicates 1-4th of its weight of 
water, and therefore 1-3d more of such acid must be 


used. 

The fourth aperture, I have said, admits the eduction 
pipe. This pipe is afterwards conveyed into a leaden chest, 
or cylinder, into which all the other eduction pipes also 
terminate. ‘They are connected with it simply by water- 
lutes, having a hydrostatic pressure of 2 or 3 inches. In 
this general diversorium the chlorine is washed from ad- 
hering muriatic acid, by passing through a little water, in 
which each tube is immersed, and from this the gas is led off 
by a pretty large leaden tube, into the combination room. It 
usually enters in the top of the ceiling, whence it diffuses its 
heavy gas equally around. 

Four days are required, at the ordinary rate of working, 
for making good marketable bleaching powder. A more 
rapid formation would merely endanger an elevation of tem- 
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perature, productive of muriate of lime, at the expense of 
the bleaching quality. But skilful manufacturers use here 
an alternating process. ‘They pile up, first of all, the wooden 
trays only in alternate shelves in each column. At the end 
of two days the distillation is intermitted, and the chamber 
is laid open. After two hours the workman enters, to intro- 
duce the alternate trays, covered with fresh hydrate of lime, 
and at the same time rakes up thoroughly the half-formed 
chloride in the others. The door is then secured, and the 
chamber, after being filled for two days more with chlorine, 
is again opened, to allow the first set of trays to be removed, 
and to be replaced by others containing fresh hydrate, as 
before. Thus the process is conducted in regular alterna- 
tion; thus, to my knowledge, very superior bleaching pow- 
der is manufactured, and thus the chlorine may be relies 
to enter ina pretty uniform stream. But for this judicious 
plan, as the hydrate advances in impregnation, its faculty of 
absorption becoming diminished, it would be requisite to di- 
minish proportionately the evolution of chlorine, or to allow 
the excess to escape, to the great loss of the proprietor, and, 
what is of more consequence, to the great detriment of the 
health of the workmen. _ . 7 

The manufacturer generally reckons on obtaining from one 
ton of rock-salt, employed as above, a ton and a half of good 
bleaching powder. But the following analysis of the opera- 
tion will show, that he ought to obtain two tons. 

Science has done only half her duty, when she describes 
the best apparatus and manipulations of a process. The 
maximum product should be also demonstrated, in order to 
show the manufacturer the perfection which he should strive 
to reach, with the minimum expense of time, labour, and ma- 
terials. For this end I instituted the following researches :— 
1 first examined fresh commercial specimens of bleaching 
powder ; 100 grains of these afforded from 20 to 28 grains 
of chlorine. This is the widest range of result, and it is un- 
doubtedly considerable; the first being to the second, as 
100 to 71. The first yielded, by saturation with muriatic 
acid, 82 grains of chloride of calcium, equivalent to about 
41 of lime ; it contained besides 26 per cent of water, and a 
very little common muriate ready formed. On heating such 
powder in a glass apparatus, it yielded at first a little chlo- 
rine, and then oxygen tolerably pure. The bulk of chlo- 
rine did not exceed one-tenth of the whole gaseous product. 
Of the recently prepared powder of another manufacturer, 
100 grains were found to give, by solution in acid, 23 grains 
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of chlorine, and there remained, after evaporation and gentle 
ignition, 92 grains of muriate of lime, equivalent to about 46 
of lime. Supposing this powder to have been nearly free 
from muriate, (and the manufacturers are anxious to prevent 
the deliquescent tendency which this introduces,) we should 
have its composition as follows :— | 
Chlorine, 23 3.5 
Lime, 46 one atom 3.5 X 2= 7.0 
Water, 31 
100 
This powder being well triturated with different quantities 
of water at 60°, yielded filtered solutions of the following 
densities at the same temperature : 


, Sp. gr. 
95 water-+ 5 bleaching powder, 1.0245 
90 + 10 1.0470 
80 -+ 20 1.0840 


The powder left on the filter, even of the second experi- 
ment, contained a notable quantity of chlorine, so that the 
chloride is but sparingly soluble in water; nor could | ever 
observe that partition occasioned by water in the eleinents 
of the powder, of which Mr Dalton and M. Welter speak. 
Of the solution 80 + 20, 500 grains, apparently correspond- 
ing to 100 grains of powder, gave off, by saturation with mu- 
riatic acid, 19 grains of chlorine, and the liquid, after evapo- 
ration and ignition, afforded 41.8 grains of chloride of cal- 
cium, equivalent to 21 of lime. Here 4 per cent of chlorine 
seem to have remained in the undissolved calcareous pow- 
der, which indeed, on examination, yielded about that quan- 
tity. But the dissolved chloride of lime consisted of 19 chlo- 
rine to 21 lime; or of 4.5 atoms of the former, to almost ex- 
actly 5 (which is no atomic proportion) of the latter. The 
two-thirds of a grain of lime existing in lime water, in the 
500 grains of solution, will make no essential alteration on 
the statement. Now the above bleaching powder must have 
contained very little muriate of lime, for it was not deliques- 
cent. Being thus convinced, both by examining the pure 
chloride of my own preparation, as well as that of commerce, 
ihat no atomic relations are to be observed in its constitution, 
for reasons already assigned, I ceased to prosecute any 
more researches in that direction. 

When we are desirous of learning minutely the proportion 
between the chloride and muriate of lime in bleaching pow- 
der, pure vinegar may be used as the saturating acid. . Hav- 
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ing thus expelled the chlorine, we evaporate to dryness, and 
ignite, when the acetate of lime will become carbonate, 
which will be separated from the original muriate by solu- 
tion and filtration. 

I have found, on trial, the method by carbonic acid to be 
exceedingly slow and unsatisfactory. After passing a cur- 
rent of this gas for a whole day through the chloride diffused 
in tepid water, I found the liquid still to possess the power 
of discharging the colour very readily from litmus paper. 
But the doctrine of equivalents furnishes a very elegant 
theorem with acetic acid, whose conveniency and accuracy 
in application I have verified by experiment. An apparent- 
ly complex, and very important problem of practical chemis- 
try, is thus brought within the reach of the ordinary manv- 
facturer. Since common fermented vinegar is permitted by 
law to contain a portion of sulphuric acid, which avarice 
often leads the retailer to increase, we cannot employ it 
in the present research. But strong vinegar prepared from 
pyrolignous acid, such as that with which Messrs ‘Turnbul! 
and Ramsay have long supplied the London market, being 
entirely free from sashes acid, is well adapted to our pur- 
pose. With such acid, contained in a poised phial, fully sa- 
turate a given weight (say 100 grains) of the bleaching pow- 
der, contained in a small glass matrass, applying a gentle 
heat at last, with inclination of the mouth of the vessel, to 
expel the adhering chlorine. Note the loss of weight due to 


the disengagement of the gas. (If carbonic acid be suspect- | 


ed to be present, the gas may be received over mercury.) 
Evaporate the solution, consisting of acetate and muriate of 
lime, to dryness, by a regulated heat, and note the weight 
of the mixed saline mass. ‘Then calcine this, at a very gen- 
tle red heat, till the acetic acid be all decomposed. Note 
the loss of weight. We have now all the data requisite for 
determining the proportion of the constituents without solu- 
tion, filtration, or precipitation by reagents. 

Propiem I.—To find the lime originally associated with 
the chlorine, or at least not combined with muriatic acid, 
and therefore converted into an acetate. Rule.—Subtract 
from the above loss of weight its twenty-fifth part, the re- 
mainder is the quantity of lime taken up by the vinegar. 

Prosiem JJ.—To find the qvantity of muriate of lime in 
the bleaching powder. Rule.—Multiply the above loss of 
weight by 1.7, the product is the quantity of carbonate of 
lime in the calcined powder, which being subtracted from 
the total weight of the residuum, the remainder is of course 
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the muriate of lime. We know now the proportion of chlo- 
rine, lime, and muriate of lime, in 100 parts; the deficiency 
is the water existing in the bleaching powder. Thus, for 
example, I found 100 grains of a commercial chloride some 
time kept, to give off 21 grains of chlorine, by solution in di- 
lute acetic acid. The solution was evaporated to dryness: 
of saline matter 125.6 grains were obtained, which, by cal- 
Cination, became 84.3, having thus lost 41.3 grains. But 
41.3 — {= = 39.65 = lime present, uncombined with mv- 
riatic acid. And 41.3 X 1.7= 70.2— the carbonate of 
lime in the residuary 84.3 grains of calcined salts. There- 
fore, 84.3 — 70.2 = 14.1 = muriate of lime. Now, by dis- 
solving out the muriate of lime, and evaporating, [ got 14 
grains of it, and the remaining carbonate was 70.3 grains. 
Hence this powder consisted of chlorine 21, lime 39.65, mu- 
riate of lime 14, and water 25.35 = 100. 

Sulphate of indigo, largely diluted with water, has been 
long used for valuing the blanching power of chloride of 
lime; and it affords, no doubt, a good comparative test, 
though from the variableness of indigo it can form no abso- 
lute standard. Thus | have found 3 parts of indigo, from 
the East Indies, to saturate as much bleaching powder as 4 
parts of good Spanish indigo. 

M. Welter’s method is the following :—He prepared a so- 
lution of indigo in sulphuric acid, which he diluted, so that 
the indigo formed ;,';; of the whole. He satisfied himself 
by experiments, that 14 litres (854.4 cubic inches, or 3.7 
wine gallons English) of chlorine, which weigh 6514 English 
grains, destroyed the colour of 164 litres of the above blue 
solution. He properly observes, that chlorine discolours 
more or less of the tincture, according to the manner of pro- 
ceeding, that is, according, as we pour the tincture on 
the aqueous chlorine, and as we operate at different times, 
with considerable intervals; if the aqueous chlorine or 
chloride solution be concentrated, we have the minimum 
of discoloration ; if it be very weak, the maximum. He 
says, that solution of indigo, containing about 3,5; part, 
will give constant results to nearly ;;; and to greater nicety 
still, if we dilute the chlorine solution, so that it shall amount 
to nearly one-half the volume of the tincture which it can 
discolour ; if we use the precaution to keep the solution of 
chlorine and the tincture in two separate vessels ; and, final- 
ly, to pour both together into a third vessel. We should, at 
the same time, make a trial on another sample of chlorine 
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whose strength is known, in order to judge accurately of the 
hue. On the whole, he considers that fourteen measures of 
gaseous chlorine can discolour 164 measures of the above 
indigo solution, being a ratio of nearly one to twelve. The 
advantage of the very dilute tincture obviously consists in 
this, that the excess of water condenses the chlorine sepa- 
rated from combination by the sulphuric acid, and confines 
its whole efficacy to the liquor; whereas, from concentrated 
solutions, much of it escapes into the atmosphere. Though 
| have made very numerous experiments with the indigo test, 
et I never could obtain such consistency of result as M. 
Welter describes: when the blue colour begins to fade, a 
greenish hue appears, which graduates into brownish-yellow 
by imperceptible shades. Hence an error of ,4; may readi- 
ly be allowed, and even more, with ordinary observers. 
When a mixture of sulphuric acid, common salt, and 

black oxide of manganese, are the ingredients used, as by 
the manufacturer of bleaching powder, the absolute propor- 
tions are— 

1 atom mur. of soda, 7.5 29.70 100.0 

1 atom perox. of mang. 5.5 21.78 73.3 

2 at. oil of vit. 1.846 12.25 48.52 163.3 


25.25 100.00 


And the products ought to be— 

Chlorine disengaged, 1 atom 4.5 17.82 
Sulphate of soda, 1 9.0 35.64 
Protosulphate of mang. 1 9.5 37.62 
a deci ak taal 2.25 8.92 


25.25 100.00 


These proportions are, however, very different from those 
caren by many, nay, I believe, by all manufacturers ; 
and they ought to be so, on account of the impurity of their 
oxide of manganese. Yet making allowance for this, I am 
alraid that many of them commit great errors in the relative 
quantities of their materials. | 

From the preceding computation, it is evident that 1 ton 
of salt with 1 ton of the above native oxide of manganese 
properly treated, would yield 0.59 of a ton of chlorine, 
which would impregnate 1.41 tons of slacked lime, producing 
2 tons of bleaching powder, stronger than the average of the 
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commercial specimens; or allowing for a little loss, which 
is unavoidable, would afford 2 tons of ordinary powder, with 
a little more slacked lime. 


Art. LIV. On the Changes which have taken place in the De- 
clination of some of the principal Fixed Stars. By Joux 
Ponp, Esq. Astronomer Royal, F. R. S. (Phil. Trans.) 


Tue mural circle having in September last been put into 
complete repair, and declared by Mr Troughton to be in as 
perfect a state as when first erected, I resumed my examina- 
tion of the principal fixed stars which form the Greenwich 
catalogue. In the course of a very short time, | found that 
several anomalies, which had previously given me much per- 
plexity, still subsisted: some of- these were of such a nature 
as to lead to a suspicion that a change might possibly have 
taken place in the figure of the instrument ; on the other hand, 
there were circumstances that strongly militated against such 
a supposition. 

Several of the stars in which the supposed discordance ap- 
peared the greatest, passed over almost the same divisions 
with others, in whichno such discordance could be perceived. 
Moreover, in examining these discordances in different points 
of view (that is, both with respect to their right ascensions 
and polar distances.) I fancied I perceived something like a 
general law, that was quite incompatible with any possible 
hypothesis of error in the instrument. 

On a point of this importance, I clearly saw the necessity 
of devising some new method of observation which might de- 
cide with certainty that which otherwise would become an 
endless subject of doubt and conjecture. 

] had often attempted to observe the altitudes of stars by 
means of an artificial horizon of quicksilver, or other fluid, 
but had abandoned the attempt from the difficulty of protect- 
ing it from the wind, and from the number of observations | 
lost in fruitless experiments. To this method I had again re- 
course ; and by means of wooden boxes of different sizes and 
figures, according to the different altitudes of the stars, | have 
sufficiently accomplished my purpose. A very few observa- 
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tions were sufficient to convince me that the instrument was 
in every respect perfect, and that I might repose the greatest 
confidence in every result it gave. | 

Several stars, and particularly those most discordant, I have 
observed by this new method, and find their places, without 
any exception, to agree within a fraction of a second with 
those determined by direct measurement from the pole. 

Presuming that the observations* which accompany this 
paper will remove every shadow of a doubt as to the accura- 
cy of the instrument, | shall now proceed to state, in as few 
words as possible, the nature of the changes which appear to 
me to have taken place since the year 1812. 

If Bradley’s catalogue of stars for the year 1756 be compar- 
ed with the Greenwich catalogue for 1813, it will be possible 
to deduce the annual variation for each star for the mean 
period, or for the year 1784, on the supposition of uniformity 
in the proper motion of each star; then allowing for the change 
of precession for each star, a catalogue may be computed for 
any distant period ; as for example, the present year 1822. 
Suppose such a catalogue computed, which | have named a 
predicted catalogue ; then, if this be compared with the ob- 
served catalogue for the same year, the following differences 
will be found to subsist between them. 

The general tendency of all the stars will be to appear to 
the south of their predicted places, and this tendency seems 
to be greater in southern than in northern stars: if any star 
be found north of its predicted place, it will always be a star 
north of the zenith, and the quantity of its motion extremely 
small. There may be observed a much greater tendency to 
southern motion in some parts of the heavens than in opposite 
or distant parts as to right ascension, and in much the great- 
er portion of the heavens the southern motion seems to pre- 
vail. A southern star, as Sirius, situated in that part of the 
heavens most favourable for southern motion, will be found 
more to the south of its predicted place than .4ntares, situat- 
ed in the part Jeast favourable for southern motion, though 
It is itself more southward. 

Several stars have moved more from their predicted places 
than other neighbouring stars: when this happens, the motion 
1s always southward; I have yet met with no exception to 
this rule; not a single star can be found having an evtra ten- 
dency to northern motion ; and indeed the northern metion 
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in any star is so very small, that it would never have excited 
attention. 

A very great deviation will be found in three very bright 
stars, Capella, Procyon, and Sirius : the proper motion of each 
of these is southward ; it therefore follows that these proper 
motions are accelerated. ‘The proper motion of Arcturus is 
very great, and likewise southward. It is situated in that part 
of the heavens where the southern tendency is least discerni- 
ble, and is nearly quiescent; its proper motion in polar dis- 
tance may therefore be considered as uniform. There is a 
circumstance that deserves notice, though it may be merely 
accidental : the stars in the Greenwich catalogue, whose pro- 
per motions are south, nearly equal in number those that are 
north, yet the quantity of southern proper motion exceeds the 
northern in the proportion of four to one. 

I shall at present offer no conjecture on the cause of these 
deviations, but endeavour, by continued observations, more 
accurately to ascertain the law which they follow. 


Mr Pond then gives the result of several observations from 
which he concludes that the instrument has no deviation either 
from flexion of the telescope, or change of figure; and in another 
paper, which may be considered as an appendix to the above, 
he treats on the probability of errors, connected with the observ- 
ations at more length. Our limits prevent us from copying this 
partofhis paper. He then proceeds: 


In illustration of the whole of the preceding observations, 
et us examine two catalogues, those of Dr Brinkley and Mr 
Bessel, which have lately much excited the attention of as- 
tromomers. It is obvious, by merely inspecting these cata- 
Jogues, a comparison of which with the Greenwich catalogue 
1 here subjoin, that one or both of the instruments used by 
these astronomers must be erroneous ; and it seems to me, 
that the source of error is the very flexure, the nature and 


effects of which we have been considering. For, if we attend 


to the differences between these two catalogues, we shall find 
that the six stars near the equator differ 5” from one another, 
whereas the stars near the zenith do not differ above 2".5, 
In which direction flexure will effect the zenith distances, is 
a matter quite accidental, depending on the unequal elevation 
or depression of the object-end or eye-end of the telescope, 
in consequence of the unequal strength of the materials. If 
we suppose error to exist in each of the catalogues, this cause 
must have had an opposite influence in the two cases: if we 
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compare the Greenwich observations with those of Dr Brink- 
ley, we shall arrive at the same conclusion ; namely, that the 
differences must be caused by flexure in one or both of the 
instruments; since here also we find that the stars in the 
neighbourhood of the zenith are affected only by half the dif- 
ference in polar distance, that is observed in the stars near the 
equator; and the same conclusions may be drawn from com- 
paring the Greenwich observations with those of Mr Bessel. 
The polar distances of all the stars in Mr Bessel’s catalogue 
exceed the polar distances given in the Greenwich catalogue ; 
while those of all the stars in Dr Brinkley’s catalogue as regu- 
larly fall short of my determinations. It is not from the ca- 
sua! circumstance of my results being nearly a mean between 
the results of those two astronomers, that I intend to claim a 
superior weight of authority for my own; for, were this the 
only ground for preference, | should regard the question as yet 
undetermined, and should think it my duty to recommend the 
providing of new and more powerful instruments for ascer- 
taining the truth. Butit appears to me that from the observa- 
tions by reflection, which | have lately made, and from their 
agreement with my observations by direct vision, that I] am 
entitled to determine the share of error to which each of these 
two catalogues is liable; not only from the general superiori- 
ty of the Greenwich circle, which I consider to have been 
thus proved, but from this peculiar circumstance. that where- 
as in the two catalogues of Mr Bessel and Dr Brinkley, the 
errors cannot fail to be the greatest in stars near the horizon; 
by my methodof reflection, those stars which are nearest the 
horizon must be determined the most correctly, from their 
double altitudes being measured on the smaliest arc. 

in stars near the equator the catalogue of Mr Bessel dif- 
fers from that of Dr Brinkley five seconds; and from the 
preceding consideration, f think we may venture to conclude 
that Mr Bessel’s polar distances are too great by about three 
seconds, and Dr Brinkley’s too small by about two: and 
since my catalogue differs from the two former from the zenith 
to equator in very nearly the same proportion, there can be 
no reason to doubt that their errors throughout are divided in 


nearly the same ratio. 
60 
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fee tion another observatory, which had been in operation for forty 
4 years, but w hich has now done nothing for tw enty-livé years, 
4 and which had not succeeded in establishing i its true longitude, 
? although it was enriched with the finest instruments. Here 
4 is certainly just occasion for disgust to governments the 
' most liberal, and the most ready to protect and encourage 

; the sciences; andif complaints are sometimes made that-in 

: this or that particular, they have not been sufficiently patro- 

nized, by attending to the subject more closely, it will often 

th be found, that the fault is in those who complain, rather than 

fi in those who are accused. Sometimes the failure arises from 
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Art. LV.—Remarks upon the Observatorus of Europe, extract- 
ed from a memoir of Baron de Zach, written upon the occa- 
sion of a@ new Observatory at Marlia in the Dutchy of Lucca, 
founded by her Majesty Marie Louise de py Pid 1819, 
Correspondance Astronomique, &c. for 1822. 


[Communicated for this Jour. by Prof. Farrar. ] 
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ee ome 


There are about one hundred and thirty observatories in 
Europe, and we are certain that we have not counted all. If 
they were all in active operation, provided with good instru- 
ments, conducted by astronomers of intelligence, skill, indus- 
try, and devoted attachment to the science, undoubtedly the 
number would be greater than is necessary. * * * * * * 

But to be just, it is not always the fault of astronomers. 
Here there is an observatory, but no instruments; there, in- 
| struments, but no observatory ; in another place, neither the 
eT one nor the other, but skilful astronomers. Moreover there 
| are places where there is every thing that is wanted, but no as- 
tronomer, or at least none who is willing, at leisure, and at the 
R same time competent to do what is necessary. Ten, fifteen 
or twenty years are employed in building and furnishing an 
observatory, and before it has given a single good observa- 
tion, it falls to decay, and the instruments are > destroy ed. We 
do not specify instances, although it would be easy to do so. 
We could name an observatory, lately built, the expense of 
which was about a million of francs, [180,000 dollars,} which 
has completely failed, and the instruments belonging to which, 


though very valuable, are entirely ruined. We could men- 
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circumstances the most unlooked for. A particular govern- 
ment, for example, which may have a collection of good in- 
struments, is not inclined to erect an observatory, because 
it would not put these instruments into the hands of an unfit 
person already in place. In some cases, it is known very well 
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how to get rid of such incumbents, in others they are suffered 
to remaim,* *.***** 

With respect to most observatories, there are two radical 
defects, which have prevented our deriving from them that 
general, and I may say, almost universal benefit, which they 
are calculated to afford. ‘To what purpose is it to erect splen- 
did observatories, and to adorn them with precious instru- 
ments, and to make the best possible observations, if these 
observations are condemned to moulder upon the shelves, to be 
destroyed by worms and mice, or to perish in the flames, as 
has often happened. * * * * * * 

In all Kurope, there is only the single observatory at 
Greenwich, in which the observations are required to be pub- 
lished annually. Here it is prescribed to the Astronomer 
Royal, as a duty, and the President and Council of the Royal 
Society . are obliged to see that this duty is performed. 

In the other observatories of Europe, there are neither 
funds, nor regulations for this purpose. If some diligent and 
faithful astronomer wishes to publish his observations, he is 
obliged to apply to the government, or some branch of the 
civil authority, for the requisite means, for the booksellers are 
not charged, and ought not to be, with works of this nature. 
After employing much time and pains, by dint of repeated soli- 
citations, if his patience and courage do not fail, permission 
is at length obtained, to print some small matter ; but, weary 
with repeated unavailing efforts, he is loth to return to the 
charge. Exertions have long been made for the publication 
of the posthumous works of ‘Tobias Mayer, who died 1762; 
at length, the first volume came out in 1775; the others were 
promised, and are still to appear [1219.] * * * * * 

Thus so long as we do not provide permanent funds, destin- 
ed to defray the expense of printing those obsery ations which 
are worth printing, so long as we do not make it the duty of 
the astronomer, at the head of the observatory, to publish at 
stated times, all his observations, | readily grant that it is 
not worth while to build new observatories. * * * * * # 

Another defect, with respect to many observatories, arises 
from the belief that it is sufficient to place over an establish- 
ment of this kind, a good mathematician, with the expecta- 
tion, that he will from this time, become a good astronomer. 
A great mathematician is seldom fond of long continued ob- 
servations; he accustoms himself with diffic ulty to the even- 
ing air and nocturnal fatigue ; he has not always that ardour 
and patience, so necessary to extreme precision, and minute 
exactness in observations; and these are notwithstanding, the 
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qualities which constitute the good observer. Nezwton, Ew- 
ler, Lagrange, would probably have made poor observers. 
Study and application may form a good mathematician, buta 
good observer must have received from the hands of nature, 
exquisite organs, a robust constitution, an unfailing stock of 
health, together ith a good degree of address and exterity. 
No study, no application, will supply the want of these. 
We have never known observers of a feeble and sickly con- 
stitution, who accomplished any thing of consequence; but 
we have had distinguished mathematicians, whose health was 
very delicate. 

When we have placed an astronomer in an observatory, 
well mounted, and furnished with good instruments, it IS not 
to resolve problems in geometry, * to give the last finish to 
algebraical formulas, to purify hy drogen gas, or to light halls 
and theatres ; we require one who loves, and who knows how to 
use his eyes, who is well acquainted with the heavens, who can 
make discoveries there, and follow with a lively interest, and 
exquisite tact, those that he or others have made; and he 
should above all things, be careful to follow the courses of 
the heavenly bodies, with perseverance and with inteil- 
gence? *:9:*" * & 

J do not say that the qualities of a good mathematician 
and a good observer are incompatible ; it is necessary 
that the latter should be to a certain degree a mathematician, 
but I speak of those who have been, or are eminent; and | 
will always maintain, that such men as Halley, Gaiis. Olbers. 
Bessel. Littrow and Plana, are men altogether out of the com- 
mon course, and will always beso. Observers like Herschel. 
Schroéter. Harding. Messier. Pons. &c. are of another class; 
but, as it is so seldom, that the two classes are found united 
in the same person. in order to have an observatory under 
good regulations, I should propose to place in it an individual 





* The life of an astronomer is severe, laborious, and confined.—If he does 
what he ought, adieu to the pleasures of the world. If he does not find his 
pleasure in his employment, adieu to astronomy. He should have ardour, 
activity, enthusiasm, and areal passion for becoming a good astronomer. 

t There is still another fault sometimes committed, in requiring courses 
of lectures of astronomers attached to great observatories. I know some, 
who are obliged to labour in this way, and who are almost entirely taken 
up in giving instruction even in arithmetic and geometry, which wears 
themout. The Flamsteads, the Bradleys, the Maskelynes, the Schroeters, 
the Cassinis, the Maraldis, the Herschels, &c. were not thus encumbered 
with the business of teaching, and it ought always to be dispensed with. 
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of each class, the one for the science of astronomy, and the 
other for the business of observing; it is only by the union of 
both that an observatory, well furnished, can be properly 
conducted. * * * * * * * 

****** There are persons, who doubt whether astro- 
nomical observatories are still necessary and useful. There 
are indeed those who go further, and question the utility of 
all the sciences, imagining that they have found in them the 
principal source of the innumerable evils that afflict mankind 
in the civilized state. 3 

We do not pretend that science and virtue are inseparable, 
or that ignorance and happiness are never seen united. The 
unlettered man, like the philosopher, may enjoy the real sub- 
stantial blessings of life, arising from a quiet conscience, a 
union of hearts, and the exercise of all the social virtues. 
This is the wise ordination of Heaven, to the end that each may 
have his share of the happiness which is provided equally, 
for all. But to infer from this, that science does not contri- 
bute to the good of man, that it is even worse than useless, is 
to outrage human reason, and to blame the author of nature, 
who amid all his works and all his creatures, has been pleas- 
ed to endue man alone with intelligence, with a capacity for 
endless improvement, with powers that manifest themselves 
in him from the tenderest age, and which cannot be placed 
there without a purpose. 

Man wouid inquire into every thing, know every thing, com- 
prehend every thing. It is his instinct, it is the first workings 
of reason, and precedes all reflection. He surveys all na- 
ture as his domain, he descends into the bowels of the earth, 
sounds the abyss of the ocean, bounds into the immensity of 
the heavens, seeks truth every where, and allows himself no 
rest until he has penetrated into her sanctuary. Why are 
there beings who, disowning the voice of nature, would frus- 
trate her designs ? But they are notwithstanding nature’s 
hidden powers. acting upon the moral, as wej] as upon the 
physical world ; for these insane persons, who, relying upon 
their own vagaries to arrest the goings forth of the immortal 
mind, only accelerate its progress, as is manifest from the 
history of all ages and al] nations. 

Ignorance always brings with it a crowd of errors, as its 
natural offspring, anda host of prejudices to which it gives 
its sanction ; these errors and prejudices, are always hostile 
to the good of man. 

Science on the contrary, enriches the mind with new truths, 
overthrows ancient errors, and dissipates the fatal preju- 
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dices that beset it; such is the empire of science, which no 
where manifests itself so sensibly, and with such effect, as in 
the study of nature. 

It is to a want of an acquaintance with the laws of nature, 
that we are to look for the origin of that superstition, which 
has deluged with blood all parts of the earth. It is to this 
source that we are to trace that awful delirium, in which 
man, from religious motives has waged war against his fellow 
man, on account of his opinions. It is hence, also, that have 
sprung all those absurd and whimsical rites, by which man 
has been debased, all those political and religious sects, so 
ridiculous, and at the same time so vicious, which have im- 
molated their victims, sacrificed virtue. innocence, probity. 
and even modesty, by which man has been led astray, and 
made to commit the greatest moral, religious, and political 
enormities. 

It is to aknowledge of the true laws of nature, moral and 
physical, that man owes the inestimable blessing, of having 
escaped the odious thraldom of fanaticism. It is an acquaint- 
ance with nature which has saved us from that melancholy and 
cruel superstition which has caused so much blood ; it is this 
knowledge which has dissipated the darkness and the illusion 
of false opinions, so injurious to the peace and best interests 
of man. Itis by observing the laws of nature. that man has 
arisen above those puerile fears, which so long overawed and 
subjected him. Eclipses, comets, the aurora borealis, meteors 
é&c. &c. are no longer regarded as inauspicious, or even mar- 
vellous, and well informed persons now view them with a 
tranquil eye and without apprehension. They are taught, or 
rather they teach themselves, to see nothing in the universe, 
but a supreme intelligence, infinitely wise and powerful, and 
physical and moral causes, always acting, and of which the 
action, regular and unchange able, and incapable of being ar- 
rested or antic ipated by man, has in it nothing to terrify or 
to disquiet. Jt is by studying nature in her greatness. that 
every thing is at length perceived to be governed with edule 
able wisdom. and immutable order, that constant laws are 
found to watch over the preservation of the universe, and that 
if certain causes tend to disturb this harmony, others also, all 
active, all powerful, are exerted unremittingly to preserve Il. 
The agitation and oscillation which thus takes place, is only 
a return toa better state accidentally or necessarily interrupt- 
ed. These extraordinary changes are as natural, and as 
necessary, as those which are more common and regular. 
They are exhibited to us in the heavens every day: they 
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are made known to us on the earth, in the history of all peo- 
ple. It isin vain therefore that ignorant, foolish man, should 
contend against this sovereign power of nature. Itis safest to 
make no resistance, to yield to its force, and to follow the cur- 
rent with wisdom and moderation. The times are passed (and 
it is to be hoped never to return.) when eclipses, the smoking 
entrails of victims, the irregular flight of birds, the pecking of 
fowls. the divinations, the charms, the illusions, &c. &c. de- 
cided the fate of men and nations. The more man is enlight- 
ened, the further he extends his knowledge into the constitu- 
tion of the world, and its laws, the more nearly he approach- 
es to his true destiny and consequently to his true happi- 
ness. 


| 


Art. LV1.—Sketches of the Progress of Inventions, connect- 
ed with Navigable Canals. Compiled from various sources. 


(T.] 


Tue triumphant progress of the Great Western Canal, be- 
gun a few years since, by the state of New-York, has fixed 
the attention of the public to works of this kind, in a degree, 
perhaps, unprecedented in any other country. In every dis- 
trict of the United States, canals are projected, and such are 
the supplies of water, and so favourable are other circum- 
stances, that very few of the projects appear either chimeri- 
cal, or, at least so far as the public is concerned, useless. 

This advantageous mode of intercourse and traffic, is in 
some of its most Important parts, of modern invention; al- 
though some of the canals of the ancients were designed for 
commercial intercourse, and on all it might have been prac- 
ised in a degree; yet, irrigating and draining the land were 
the ends proposed by most of the canals, known in the early 
ages. The limit which the state of knowledge fixed to all 
works of this kind will be fully perceived, when it is recol- 
lected that locks, and consequently, different levels, were 
unknown until within a few centuries. The ancient canals, 
therefore, were no more than artificial rivers, which could 
be made only through countries nearly level, and which, in 
cases of deviation from that direction, not only presented the 
obstacle of rapids to the passage of boats, but required con- 
stant attention and labour, te preserve the embankments from 
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destruction, and perhaps, the neighbouring country from 
inundation. Such were the canals of India, Egypt, and an- 
cient Italy, and such, at this day, are the canals of China, 
Notwithstanding however, the imperfection of these works, 
from the want of knowledge ; some of them were formed on 
that scale of grandeur which so strongly characterizes the pro- 
ductions of ancient art. There seems to be good authority 
for believing, that the Red Sea was once united to the Nile, 
by acanal. One entrance of this canal is said to be yet re- 
maining. ‘The canal of Alexandria, which united that city 
with the Nile, still exists, although in a ruinous state. For- 
merly, the productions of Egypt were carried through this 
channel to Alexandria, thus avoiding the dangerous naviga- 
tion of the mouth of the Nile, from whence they were ship- 
ped to Europe. The whole number of canals in Egypt, is 
said to have amounted to eighty, some of which were forty 
leagues in length and in some places nearly three hundred 
yards in width. The Greeks have left no great works of 
this kind; at least none for the purposes of navigation. A 
cut through the isthmus of Corinth, which would make a 
navigable passage from the fonian Sea to the Archipelago, 
though often proposed was never effected. The canals of 
ancient Jtaly were neither numerous nor extensive. They 
were designed for the double purpose of drains and naviga- 
tion. Such were the canals of the Pontine marshes, and 
those in the neighbourhood of the Po. In England, however, 
a Roman work, now called the Caerdike, formerly united 
the Nyne, near Peterborough, to the Witham, below Lin- 
coln. It was nearly forty miles in length, and from the 
ruins, which still remain, must have been very broad and 
deep. Another canal, supposed to have been a Roman 
work, is still navigable, and connects Lincoln with the 
‘Trent, above Gainsborough, by one level of eleven miles. 
These canals are both situated in the English Fens, and are 
of course, natural levels.* 

It has been observed, that locks were unknown to the an- 
cients ; they are still unknown to the Chinese. Some of the 
canals of China, however, are constructed on different levels. 
and their method of passing boats from one level to another 
is worthy of attention. The levels are connected by in- 
clined planes, constructed of hewn stone.t These inclined 





* For a particular account of ancient canals, see Phillips’ General His- 
tory of Inland Navigation, and Edinburgh Encyclopedia, art. Navigation, 


Inland. 
+ Joumey of Louis le Comte. 
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lanes, in some instances, connect levels differing fifteen feet 
P 


in elevation. In passing from the upper to the lower canal, 


the boat is raised out of the water and launched over the 
inclined plane, the last part of the operation, of course, re- 
quiring no great labour, as the friction over the plane re- 
rards the descent of the boat. Butin passing from the infe- 
rior to the superior canal, powerful engines are required. 
These consist of capstans from which ropes are passed round 
the stern of the boat. The effort of an hundred men is 
sometimes required to effect the elevation of a loaded boat. 
The objection to this mode, taken in this simple and rude 
form, lies not only in the great labour required by it, but in 
the injury which must necessarily be done to the boats. 
The practice could never be adopted with the slightly tim- 
bered barges used in our canals, which are calculated to be 
supported by the fluid in which they move, and which 
presses with a force perfectly equal on every part with 
which it is in contact. ‘There are some situations, however, 
where, from a scarcity of water, the inclined plane is neces- 
sarily substituted for the lock. Some works of this kind, 
are used on the continent of Europe; and in England, in 
some cases, where the weight of the descending. greatly ex- 
ceeds that of the ascending commodities, as in the traffic be- 
tween mines and furnaces, inclined planes are used with ad- 
vantage. In these situations the descending and loaded 
boat, is made to drag up an ascending one, which is empty, 
or but lightly loaded, thus exhausting in a useful purpose, a 
force which not being expended in friction, as rollers or 
wheels are used between the boat and the plane, could 
not be otherwise controuled without some labour and cost. 
In enumerating the improvements in canal navigation, we 
shall commence with the lock. The period when locks 
were invented does not now seem to be precisely known. 
On this subject, the writers in the Edinburgh Encyclopedia 
say, * We have been at some pains to trace the original dis- 
coverers of this important engine; and though our research- 
es have not yet been attended with all the success we could 
wish, yet we have been enabled to acquire some new lights 
respecting the early history of an invention, which three cen- 
turies, perhaps four centuries, have not yet brought to its ul- 
timate perfection. Belidor, in his Architecture Hydraulique, 
supposes the invention to belong to the Dutch, from some ex- 
pressions used by Stevinus, an eminent engineer of that coun- 
try, in his treatise Sur la nouvelle Maniere de Fortification par 
Ecluses, published in 1634 ; but that superficial inquirer does 
61 





- 
. _— 
Oe Raa ge atte tre ot Eta oe ap set en wats elites aeehiittieieie tice - 
he we ¥ . | . peremreie| opie 
, Rar J Athan 
ihe ie pw ene : yer 
nen th att . 
ay ’ - TS » * ns “a 
pe Be 4 — ue. : 
_ “ a Ds : ¢ ‘ 












- 
° 


, _ 
be. 
iitictnitidins sdienannteenaae ee 


es 


ayy ~ 


‘a of 


7 WPins P< 
eet ts: 
sng My 
~ we 


An: 

Lh ae 

a 
~-— 


whe Lea Fat 


a 
Tr) es 


i i eee he 


PO ety 
~Ub Piny.. z 


@ 4 
3 
- “7 7 
«4 Mee 
> > . 
~~ 
ee 
i 3 
“~ oe 
a & oe 
se 
> 
“4 
Pm 
48 
+ a) 
ca 
oh 
e 
FT 
ns 
al 
i 
‘ ‘ 
, 


Ce Ss 
eek em 


ae 


| 
pa ow 


- 
. 
* 





Se GIES SIS 4 
=. a 


See inetaal 


te Pg PM 


: 
: 
: 
i 
i@ 
: | 
* | 
He) Sed 
ues 
ooo 
ae 
; ae 
: aS 
{ 4 
a 
f 
.* | 
ie a8 
4 . 
ee 
4% ” 
Bue Bi 
me jh. 
; 
a | 
4 : 
7 te 
aE 
er 
is 
if 
is 
Zt. 
4% 
rie 


Mh # 


<> npte 


et 
= 
A: 
de 
4 
. & 
: | 
* 
; 
t 


teat. 








482 Sketches of the Progress of Inventions, 


not seem to have comprehended the particular invention which 
Stevinus describes, who expressly says, that locks of the mod- 
ern construction, a figure and very correct explanation of one 
which he gives, had been known in Holland from early times. 
His object was to describe a new kind of sea lock then late- 
ly invented, forthe purpose of securing the harbours, and 
which might at the same time admit the passage of masted 
vessels. The difficulty was, to form gates which could be 
opened when the water on their two sides was at different 
levels. The inventions of several engineers there mentioned 
are described, and the preference given to the plan of turning 
gates, placed so as to fill up the frame of the common gates, 
and which, when let go, fall into the line of the stream. 

“ Stevinus first gives an account of the common mode of ef- 
fecting the first object, as had been in use for a long time, viz. 
the raising a common sluice door by a windlass, which he 
says, does not allow the passage of masted vessels. 

“2, He describes the sluices used for draining low lands, 
consisting of two doors, butting against the tide and shutting 
of themselves, which, he says are more useful than raising 
the sluices, because they admit of being larger, and require 
no attention to watch the tide; but he says they are also 
defective in not admitting masted vessels when they are 
placed under the dyke, and in not retaining water to scour 
the channel. 

“3. The third kind of sluices, serving to pass masted vessels, 
are made with two pair of pointed doors, like the second, but 
raised as high as the dykes themselves, comprising between 
them a receptacle for ships, with two small sluices made in 
the walls, or in the doors themselves. Then he describes 
briefly the mode of passing a ship through the locks. 

“ Besides these, he says others have been made which open 
of themselves, with the ebb falling on the bed, and rise with 
the fiood ; also gates which are drawn aside into the land, but 
their use is not convenient. 

“‘ Stevin also informs us, that he and several other engineers 
had agreed to study this subject, and communicate their in- 
ventions to each other. The following was the result: 

“ Adrian Janssen, carpenter of Rotterdam, invented the 
locket for holding a turning gate in its place. A turning gate 
had been made at Briel, which was retained in a groove at 
the bottom, out of which it was wound three inches by a rack, 
ere it could turn into the line of the stream. 

“« Stevin’s mode was to have rising vanes the whole width of 
each butting lock-gate; Cornelius Dirricksen Muys of Delft, 
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to have second lock-gates holding up the first; and Adrian 
Dirricksen of Delft improved Janssen’s mode, by applying 
them in folding gates. - He got a patent for it from the state, 
and built two at Maeslandsluis and two at Helvoetsluis of that 
kind, which yet exist. Stevin’s whole account of this mode 
of securing harbours is well worthy of attention. 

“Of the Italian authors, the first who enters into the history 
of the discovery is Zendrini, in his treatise Della Acque Cor- 
rente, sahiahad ja Venice, 1746, who says, that being inte- 
rested in ascertaining the original inventors of locks, he had 
taken some pains to search the Venetian annals on the sub- 
ject, and found that the first lock was invented at Stra, near 
Viterbo, by two brothers of the name Dominico, clock-mak- 
ers, in Viterbo, who had a patent for its construction from 
the senate of Venice, inthe year 1481. The patent describes, 
that these engineers had engaged toconstruct a sluice, (con- 
cha,) in which boats might pass without danger, and which be- 
ing so contrived, that the water passing out with facility, the 
vessels would neither be required to be discharged nor drawn 
over. ‘This account has been acquiesced in by Lalande and 
other writers; but Lecchi, in his book Det Cannali Naviga- 
bili, alleges that, previous to this period, in 1420, the lock 
had already been introduced in the navigation of Milan, by 
Fillippo Maria Visconti, as mentioned in « life, by Decem- 
brio, one of his courtiers. And in 1188, Petentino, the archi- 
tect of Mantua, had thought of it on his dykes on the Mincio, 
at Governolo, the first attempt at overcoming the fall of rivers 
in all Italy; so that Lecchi claims it for Lombardy. Never- 
theless, there is every reason to believe that these cases were 
nothing more than the wear and single flood-gates already 
used for the navigation of rivers; for Bertazzolo, in his dis- 
course upon the sluice of Governolo, published at Mantua in 
1609, proposes a lock with a chamber, (sostegno,) to be built 
at the sluice of Governolo, as a new thing. This lock has 
since been established on the left bank of the Mincio; and, 
connected with an opening wear, it serves to hinder the tur- 
bid waters of the Po from filling up the lower lake of Man- 
tua, while at the same time it preserves the navigation. In- 
deed, in many parts of Lombardy, wears with flood-gates 
are yet employed for river navigation, although locks ex- 
ist of an early date, and some of them also of singular mag- 
nitude and boldness. To conclude, we may observe, that 
at all events, a very few ycarsafter the supposed invention 
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in the Venetian state, the celebrated painter, architect, and 
engineer, Leonardo da Vinci, in 1497, applied locks to con- 
nect the Milanese canals derived from the Adda and the 
Tesino. 

“We must next consider the claims of Holland, that other 
great cradle of the hydraulic art of Europe. We have for. 
merly noticed, that the embankment of the different districts of 
Holland had chiefly taken place between the years 1000 and 
1400. In 1253, a placart was granted by William, Earl of 
Holland, to the city of Haerlem for the construction of the 
sluices of Sparendam. ‘Those sluices must have necessarily 
been a lock ; for it is expressly said to be constructed for the 
more convenient passage of ships, and a toll is appointed to 
be collected on the vessels which make use of it. 

“ About the same time, viz. 1255, the jurisdiction of Deft- 
land, was established, and the ancient canal from thence to 
Leyden completed. On this canal, at the separation between 
Deftland and Rhineland, is the basin of Leidsendam, which 
as we have already observed, becomes, to all intents and 
purposes, a complete lock, by means of the stop-gates belong- 
ing to the two jurisdictions at ‘either end, and it has always 
been used as such. 

“ At the same period, the citizens of Utrecht had formed 
an aqueduct from the river Lech at Vreeswyck ; and in 1371, 
as we are informed by Hada, in the History of Utrecht, they 
deepened and enlarged this acqueduct, so as to make it na- 
vigable, and placed at the bank of the river Lech double 
flood-gates, or stop-gates of timber, by which the waters might 
be more easily kept out or introduced. (Hedz Hist. Epist. 
Ultraj. Arnold. ii. Episc.) The structure was certainly a 
lock, as we see by a note upon the passage, describing an im- 
provement which was made within the same century by the 
addition of a third gate, thereby converting it into a double 
lock. From this note, it is evident that the original structure 
permitted the passage of vessels, which William only render- 
er more secure during the high floods of the lock, by the con- 
struction of the third gate on the side next that river, there- 
by forming two chambers instead of one; and by the care 
that is taken to mention the name of this artist, it appears 
that the original or single lock was not considered as any new 
invention. ‘There is therefore strong reason to believe that 
in Holland the lock was known, and in use at least acentury 
before its application in Italy.” 

The construction of locks is not yet, perhaps, brought to 
that degree of perfection of which it is susceptible. An easy 
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passage for the boats, durability, and the least possible ex- 
pense of water, seem to be the principal ends to be had in 
view in forming locks. Some of the locks on the most cele- 
brated canals, built a century or two ago, are very deficient 
in some of these particulars. Such, for example, are those 
on the canal of Languedoc, that noble work which unites the 
Atlantic to the Mediterranean. ‘These locks are oval, or in 
some instances of a circular shape, in the plan, forms adopt- 
ed from a false idea that the pressure of the earth behind 
the walls would thrust them inwards. The consequence of 
this form, is that a large quantity of water is lost on the pas- 
sage of every boat. ‘The effect of the earth to overthrow 
walls built straight on the horizontal line, has been proved 
by the permanence of subsequent works, built in this man- 
ner, of no great amount, when they are otherwise properly 
constructed. The walls should always be built of masonry, 
if indeed iron should not eventually be introduced. The 
profile or figure given to the lock, as represented by a cross 
section, is of great importance, as on this the stability of the 
walls, in a great measure, depends. The walls should re- 
treat or batter, as they rise, the batter being more conside- 
rable at the bottom and decreasing as the walls ascend; at 
their summit they become nearly vertical. An inverted 
arch, sprung from the bottom of each wall, gives them an ad- 
mirable support, preventing them from sliding inwards, and 
against this it is necessary to have some guard. 

There is a great variety in the size of locks, as the canal 
is navigated by large or small boats. The sea lock, near 
Inverness, on the Caledonian canal, is 180 feet long, 40 feet 
wide, and 20 feet deep, besides the lift. or difference of the 
levels, of 8 feet. The locks on the Derby canal, are 90 feet 
long, 15 feet wide, and 11 feet deep, including the lift of 8 
feet. Those on the Leeds and Liverpool canal, are 70 feet 
long, 15, feet wide, with 9 feet lifts. In passing a lock, every 
ascending boat requires a quantity of water just sufficient to 
fill the lock from one level to the other, together with a 
quantity equal to the weight of the boat. But a descending 
boat expels a quantity of water into the upper canal as it en- 
ters the lock, which 1s retained by the upper gates ; equal to 
the weight of the boat and its lading. To make a double 
passage then, or for two boats equally loaded to pass in op- 
posite directions, it requires a quantity of water equal to the 
area of the lock multiplied by double the lift. This may 


perhaps, be taken without any great error, on locks of me- 
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dium size, at 320 tons.* A necessary precaution in fixing the 
site of locks, is to avoid placing them too near together, for 
in such case, the water Jet out of the upper lock on the pas- 
sage of a boat, will overflow the banks of the subjacent level 
and not only be lost, but be likely to injure the works. The 
locks should be all of equal height, so that the water used at 
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* In a memoir on navigable canals, by M. Girard, in the ** An- 
nales de Chimie,” and which Mr Doolittle has translated and 
mie published in Silliman’s Journal, vol. 4. p. 102, the expense of 
ab iF water by locks, is examined at some length, as follows :—** Does 
: | there not exist a necessary relation between the fall, the quan- 
tity of water expended for the passage of boats, and the draught 

: of water of the boats which ascend or descend through the 
5 locks? This is a question, which, notwithstanding its importance, 
has never yet been treated, and which I propose to resolve. 
To reduce the question to its most simple expression, we shall 

_ suppose: Ist. That the boat is to pass from one level to another, 
by a single lock. 2d. That the boats are of a prismatic form, 
and that their dimensions are such that the interval which sepa- 

b rates their sides from the sides of the lock, when compared with 
| the space occupied by the boat may be neglected without sensi- 
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ble error. 
ti ‘Let S, represent the horizontal section of the lock and the 
3 boat; x, the lift of the lock, that is, the difference of level be- 


tween the two basins which it unites; ¢’, the draught of water 
of a boat which ascends the lock ; t’, the draught of water of a 
boat which descends. 

‘‘ The manceuvre of passing a boat from a lower to a higher 
level, consists in first drawing the boat into the lock through the 
lower gate, which is closed when the boatis in; 2d. Introducing, 
by no matter what means, from the higher basin into the lock, 
a quantity of water sufficient to bring the two surfaces to the 
same level; 3d. Opening the upper gate of the lock, and passing 
the boat through into the upper basin. Hence we see that to ef- 
fect this passage and in order to raise the surface of the water in 
the lock to a level! with that in the upper basin, it is necessary to 
draw from that basin a prism of water = Sz, whose base is equal 
r | to the horizontal section of the lock, and whose height is repre- 
Pe. sented by the lift of the lock. Furthermore, when the boat 
28) | passes from the lock into the basin, its place in the lock is neces- 
sarily supplied with a quantity of water — Sz’, equal to the vo- 
lume of water which it displaces, and which flows from the 
basin into the lock. 

‘¢ Thus the quantity of water expended in bringing things to 
their present state may be expressed by Sx + Sv’. Let us sup- 
pose that, the communication remaining open between the upper 
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the upper lock, or an equal quantity, may serve for the pas- 
sage of the boats through the lower lifts. : 

A great many contrivances have been proposed either as 
improvements of the common lock, or a substitute for it. If 
in a lock of the common construction, we consider the water 
which is let down from one level to another, in the light of a 
force expended to produce a given effect, which is, the eleva- 





basin and the lock, another boat is ready to descend, the maneu- 
vre is reduced to Ist. introducing the boat into the lock and 
shutting the upper gate; 2d. emptying the lock until its surface 
is on a level with that of the lower basin, and 3d. opening the 
lower gate and passing the boat into the lower basin. 

“ The introduction of the boat from the upper basin into the 
lock has caused a reflux from the lock into that basin of a yo- 
lume of water — St’, equal to that displaced by the boat. In 
letting off the water from the lock, to lower its surface to a 
level with that of the lower basin, things are replaced in the 
same state as they were before the ascent of the first boat. 

“This operation, which we shall denominate a double passage, 
has caused an expenditure of water represented by 

Sx —S (t’— v’) = Sy 
since the quantity of water expended may always be represent- 
ed by a prism, whose base is equal to the horizontal section of 
the lock, and whose height is represented by an indeterminate 
line y. Dividing this equation by the factor S, common to all 
its terms, it becomes 

—=x—(t’—?), 

which belongs to a right line of simple construction. It ex- 
presses moreover, between the lift of the lock, the draught of 
water of the boat, and the quantity of water expended, relations 
which, notwithstanding their extreme simplicity have not hither 
to been remarked. 

* It follows from this equation that the expense of water, y, 
will be positive, null, or negative, according as we have : 


xr> c—t 
cat —t 
rect —t 


Thus it appears that the expense of water from any level may 
not only be diminished at pleasure, but that it may be rendered 
null, and that a certain quantity of water may even be raised 
from a lower to an upper contiguous basin.” 

There is, perhaps, no instance on any canal, where rx < t” —?, 
or even where r—t’ —?. Still, however, the investigation 
may be extremely useful as showing the relations which exist 
between the loads which pass through the canal, the lift of the 
locks, and the expense of water. 
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tion or depression of the boat and its load, there is a loss of 
the acting force unknown in any other mechanical operation. 
Thus, to raise a boat and load weighing 30 tons through 8 
feet, it will in general require 180 tons of water, falling 
through an equal space. But in descending boats the effect 
is negative, and the disparity between this and the force is 
yet more striking. If, therefore, in transferring boats from 
one level to another, the economy of force only were con- 
sidered, the inclined plane, arranged as it is in England, must 
be very advantageous, the expense of force being in theory, 
merely the small sum required to overcome the friction of 
the machinery and the inertia of the moving masses. 

Mr Fulton, who paid much attention to this subject in the 
early part of his life, says, “1 do not hesitate to prognosti- 
eate the annihilation of lock canals by improved science, 
in like manner as improvements in machinery renders 
the old apparatus useless.” (Fulton on Canals, p. 28.) A 
bold prediction, which seems yet very far from being ful- 
filled. This gentleman was then highly in favour of the 
inclined plane as a substitute not only for locks, but for 
aqueducts. In his work published in London in 1796, 
he has detailed fully his plans. His machinery, besides 
the inclined plane, may be described in general terms, 
as consisting of an endless chain running over wheels, fixed, 
one at the top and one at the bottom of the plane; to this 
chain are to be attached two boats, in such a manner that 
the descending boat assists in dragging up the ascending one. 
The small force which may be necessary to pass the boats 
so arranged, over the plane, is to be supplied by a vessel of 
water descending through a shaft from the upper canal. The 
boats are to be small, and they are to be provided with 
wheels, to diminish the friction, in passing over the planes. 
Various other modifications of the inclined plane have been 
proposed; some of which, as has been before observed, are 
advantageously used in peculiar situations. None of them, 
however, are thought, at the present time, likely to become 
a general substitute for the lock. 

Another contrivance, called the balance lock, consists in 
floating the boat into a case or vessel, at the termination 
of one canal, and moving it vertically, by machinery, to 
the other canal. There are two of these cases suspended 
over the same pullies or axle, so that they at all times 
balance each other, and that, whether one or both contain 
boats, because they are so executed that a boat on entering, 
expels from the case a quantity of water equal to its own 
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weight, and the same quantity returns to the case when the 
boat is passed out. But one of the most ingenious machines 
which has been invented to avoid the loss of water, is de- 
scribed in the Repertory of Arts, vol. 1, p 81, Ist series. 
It may, perhaps, be considered as a modification of balance 
locks, previously invented ; still it exhibits great originality 
and inventive power in its authors. It is necessary in this, 
as in other balance locks, that the two canals terminate in 
the same vertical plane; the end of the upper canal being 
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closed by gates at its termination. Things being in this . 
state a well or pit is sunk at the head of the lower canal, of Be, 
' adepth Somewhat exceeding the difference of elevation be- 5 
_  wween the two levels. This pit is filled with water, and a ef 
_ diving chest or buoy, sufficiently strong to bear a heavy ex-  - 
_ ternal pressure. is then made and put afloat over the pit. ar) 
_ On the top of this chest several strong posts are erected, high | ee 
' enough to reach the bottom of the upper canal. These posts Ae 
' suppert a cradle, which is open above and nearly filled with Bee: 
' water, and having gates at both ends, through which the = 
boat may pass in and out. The specific gravity of the buoy BE 4 
must be so much less than that of its surrounding water, as it 
' to be just able to support the load, consisting of the pillars . ae 
' and cradle, which are fixed to it, together with the canal ae) 
__ boat and a sufficient quantity of water to keep it afloat in ee 4 
_ the cradle. When so loaded, it should be just covered by San 


the water in the pit, where it can now moye up and down, 
on the application of a very small force, like the balloon or 
' the Cartesian Devil. To let down a boat from the upper 
_ level, the end of the cradle is fixed by screws to the gate- 
‘ way of the canal, the gates of which, as also those of the 
_ cradle at the end next to the boat, are then opened; the 
boat enters from the canal into the cradle, di§placing a quan- 
_ tity of water just equal to its weight, consequently the bur- 
den on the buoy is not altered. All the gates are then closed 
and the fastenings, which confined the cradle to the gate- 
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ngs, 
way, taken off; when on the application of a trifling force to 
the mass. the buoy descends to the bottom of the pit, bring- 
ing the boat to the plane of the lower level. The gates in 
the end of the cradle are then opened, and the boat passing 
out. its place is supplied by water from the lower canal. — 

There is yet another contrivance (Rep.vol. 2. p 235,) differ- 
ing considerably from the above, although of the same class. 
Jt is a caisson or diving-trunk, made so as to be perfectly tight 
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| when the gates at its ends are closed. This floats in the lock oe 
between the two canals. The canal boat is received into it. A: 
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and it is made to descend, through the water of the lock, to 
the plane of the lower canal; when by opening the end of the 
caisson, and corresponding gates in the lower part of the 
wall of the lock; the boat is passed out. The ascending 
motion is obtained by pumping water out of the caisson, 
which operation is reversed to obtaina descent. In this and 
the preceding invention, the manner of passing an ascend- 
ing boat will be understood, from the operation of descend- 
ing, which has been described. 

In another and distinct class of contrivances, it is proposed 
to fill the common lock by elevating water from a sort of 
cistern, made near it. To accomplish this, different kinds 
of plungers are to be used, some of which are very inge- 
nious, particularly those of Betancourt*, Steevenst, Bus- 
by{, and Bogaerts§. In these the plungers are so counter- 
balanced as to be always in equilibrio with the water in the 
lock, at whatever height it may be; consequently the appli- 
cation of a very small force, destroying the equilibrium pro- 
duces the rise or fall of the water as may be required. 

Although some of the preceding machines have been 
erected on the large scale, and have given promise of suc- 
cess; they have not made their way to public confidence, 
and have in the end been generally abandoned. We have 
thought, however, that it might be useful to recapitulate some 
of the inventions connected with so important a subject : 
several of these show that their authors were well acquainted 
with the laws of fluids, and that they pursued their designs 
with sufficient ardour to have conquered any small dif- 
ficulties. 

We have omitted mentioning before, an ancient and very 
obvious method, because it has been often used and found to 
answer its design, and has lately appeared in a new form 
and is said to be now in operation on the Regent’s canal|l. 
‘There is an account in Belidor’s Architecture Hydraulique, 
of a lock, constructed by M. Dubie in 1643, on the canal of 
Ypres, on this principle, where the lift was 20 feet. In this, 
two reservoirs were formed, one on each side of the lock 
with which they communicated, but on levels differing from 





* Repertory of Arts, Vol. 23, p. 125. 
t Rep. Vol. 23, p. 147. 

t Rep. Vol. 23, p. 1. 

' Newten’s Journal, Vol. 1, p. 1. 

|| Washington Quarterly Journal. 
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each other: both of them however, being between the levels 
ofthe canal. When the lock was full and it was required to 
empty it for the descent of the boat ; one third of the water 
of the lock was let off into the upper reservoir; another 
third was then let off to the lower reservoir; the remaining 
third, having an elevation but little above the lower canal, 
was then let into it, and the boat passed out. Now in these 
operations, supposing the reservoirs of such extent that the 
water let into them would not sensibly elevate their surfaces ; 
two thirds of the water which filled the lock is still retained, 
at more than two thirds of its former elevation, and it may 
be again applied to fill the two inferior thirds of the lock: 
this was done in the canal above described, and the whole 
quantity of water required from the upper canal, to pass a 
boat, is said to have been but six feet. It is evident that if 
the water be divided among a great many reservoirs, all on 
different elevations, the water of the locks may be saved to 
a vet greater extent. 

Several locks with reservoirs resembling the above have 
been constructed in England. The form used on the Re- 
gent’s canal, to which we have alluded, consists of two locks 
placed beside each other. One of these being filled, and the 
other empty, and two boats ready to pass in different courses, 
the water is permitted to run from the full lock into the 
empty one, which it fills half full; the remainder is then sup- 


plied from the summit, and the boat elevated to the — . 
er 


canal, while the boat, and the remaining water in the ot 
lock, is let off as in ordinary cases. : 


(To be continued. ) 


| 


Art. LVII.—Account of an Apparatus for determining the 
mean temperature and the mean atmospherical pressure for 
any period. By Joun Farrar, Prof. of Mathematics and 
Natural Philosophy at Harvard University. 


In a former number of the Boston Journal, mention is 
made of a clock being so constructed, with a variable pen- 
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dulum depending upon the temperature, as to answer the 
purposes of a thermometer. The following is a description 
of a pendulum, contrived upon this principle, which | had 
attached to a common eight-day clock, four or five years 
ago, and which is found to indicate the temperature In the 
manner proposed. It consists of a cylindrical c GSD 
glass tube A B, about thirty-two inches long “4 YY 
and two inches in diameter, having at its upper 7 
extremity a large bulb C D, flattened at the top, 
about three inches: in height and four inches in 
diameter, and communicating with the lower end 
of the cylinder A B, by means of the small tube 
ab. ‘Thus constructed, the pendulum is to be 
inverted, and the bulb CD, together with the 
small tube ab, to be filled with mercury, well 
purified and treed from air-bubbles. The end 
B, of the large cylinder is then to be closed, so 
as to confine the air in the space between A and 
B, but at the same time allowing the mercury, 
the pendulum being again inverted, to descend 
into this space from the bulb C D, through the B 
open end 6, of the small tube ab. Thus pre- 
pared, the length of the column of air A B deter- 
mines the length of the pendulum. As this contracts by 
cold, more mercury descends from the bulb C D, and the 
pendulum is lengt thened ; as it expands by heat, it throws more 
mercury up into the buib, and in this way raises the centre 
ot pec oy and it icreases the rate of going of the clock. A 





} > > 4 = . 7 y +,e Se ee fee ae ASOT > c> 
coiumn ol air OF; .o Inches, (the distan ce DETWe the Suri act 
¢ “ur - . } 2 a. ‘ — TT) eS | & ~er onl >.< 
ot the merceury ana A, at tae mpera ture ot JJ } VU Ug Te LU 

" —_ : ‘ wracn ‘ sininniai — eS 
be su bjyect fea y ark ition irom extreme neat to extreme coia’, 
} 1} ee See 
in t! us Cc lin ce, ot seven inc he Ss ho allowance Ddeing Mau" 
. , 3) > . . . , 
for condensation. ‘The actual variation in the lencth of 
} - > = % -_ air. ae =a eee at - re 2 
column A RB, rod uced by a chance of temperature irom VU 
; t ts _ . — = . . 
to 90°, has not exceeded two and a ail Inches ; but this Is 
. or } — - ae a . ~~ :_> >. ~——- = o> '’ = 5 -** —— -* L. ~>> " 
found suficicnt to cause a d iffe rence Of @2noout one DOUF in a 
} _ “ - > b. » <—~-r 4 ~~ — - » hy ~ ain ~~ Pe Jw * ~ . - ~ - ~~ - 
Gay . in the rate ol coins Oi the cCioca. ine woote appa: 


2 : lax : . . " 
~— . ~ ? ° ‘ », o> 5 , Tet be ee a > * . »~! »~ >. ~* -* >) 
ratus, for cXamMpiec, DeiIng auached [to the cioCa, af suco 2 
. . " = - - 
~* — > - > oF > ~S >> Ries = — > > ~ ~~ * — . : 
distanc © ifom the centre ol SUS] €Nsioln 2s to Vai SECOLCs. 


} } : 
“a ~ ~ » o- . cs ~* a. | * & see ~ > ~~» ~~ <— om 
mean SOQia? time, W he OD luc luiermometer sianc 








determining the mean temperature, &c. 493 


clock will gain an hour a day when the thermometer stands 
at 90°. 

In order that this clock may be made to answer the pur- 
poses of a thermometer, it must be ascertained by actual 
(rial, what rate of going of the clock corresponds to each de- 
gree of the thermometer, from extreme seldiee extreme heat. 
This may be done by placing the clock during a period of 
extreme cold, in a room communicating with one in which a 
fire is Kept, and which may thus be heated to any required 
point, and kept stationary at this point for one ewe or a 
longer time, as may be thought necessary. The hourly gain 
or loss for each required degree being thus determined, if we 
multiply the several results by 24, we shall have the daily 
gain or loss answering to the different degrees of the ther- 
mometrical scale. By means of a table constructed in this 
manner, it will be easy to find the temperature of each 
day, equivalent to a deduction from observations made eve- 
ry second. We have only to observe once in twenty-four 
hours the gain or loss of the clock in question, by comparing 
it with a common well regulated clock, or chronometer, and to 
see to what degree or point of the scale this gain or loss cor- 
responds. We should accordingly be able to estimate the 
relative temperature of different places, or of the same place 
at different times, with more precision than the present 
method admits of. 

it wil] be perceived that, since amy variation of tempera- 
ture is indicated by the the gain or loss of the clock, as de- 
termined by actual trial, no account need be taken of any 
irregularity arising from longer or shorter arcs of vibration, 
in consequence of an increase or diminution in the length of 
the pendulum, as this irregularity is combined with that 
which depends simply on the length of the pendulum. ‘The 
variation, therefore. from an assumed rate of going, may be 
fairly ascribed to change of temperature. Now in the clock 
above described, the gain in 24 hours corresponding to a 
change of one degree in the thermometer, is at a mean forty 
seconds ; it may consequently be presumed, that the rate of 
going of the clock would give a result within half a degree 
of that obtained by a continual observation of the thermo- 
meter; it would at least give results more proper to be com- 
pared with each other, than those derived from the method 
commonly employed. It would be very easy to make the 
pendulum still more sensible to a change of temperature, by 
increasing the capacity of the cylinder AB, or by connecting 
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it with a globe of air, placed near the axis of vibration, 
where the resistance of the external air would have less effect. 
It is very obvious that the going of a clock may be made 
to indicate in a similar manner, the state of the barometer. 
if we perforate the cylinder AB, which has hitherto been 
supposed air tight, the instrument would evidently be con- 
verted into a barometer. But the greatest range of the ha- 
rometer in this latitude being only about two inches, a cylin- 
der of this size would not be sufficiently sensible. The sub- 
joined figure represents the form of one that I E 
have used, in which E, F, are two cylinders, each 
about three inches in diameter. The tube e f, is 
made thick and strong, with a bore of the size of 
a common barometer tube. The end f, descends 
nearly to the bottom of the cistern F, and allows 
the air to pass freely between it and the neck of 
the cistern. 
A course of experimental results being obtained 
jor this pendulum, as in the case of the thermome- 
trical pendulum, they might be employed in the 
same way in registering the state of the barome- 
ter. Relying also, as in the former case, upon 
the actual rate of going of the clock, answer- 
i ing to each particular state of the barometer, 
3 the deviation of the pendulum from a perpen- fF / 
dicular, each vibration, and the greater or less de- 
viation at different times, would be of little moment. 
rection, however, would be necessary for change of tempe- 
! rature, which might be determined in like manner by 
3 experiment. 
: Cambridge, January 14, 1324. 
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ART. LV III].— Desertption of four native species of the Genus 
CANTHARIS. By Thaddeus William Harris. M. D. 


3 (Communicated by the Author.) 
; 3 Mopern entomologists have restored the name of Canrua- 


Ris to that genus of insects. the type of which is the Cantha- 
ris of commerce. 
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Of this genus there are several species, which are natives 
of the United States.* Three, of the four inhabiting New- 
England, and occasionally employed in medicine, have been 
frequently confounded under the general appellation of potato- 
flies, and have been incorrectly designated by a scientific name 
peculiar to one species only. Specific distinctions if not prac- 
tically are scientifically important. A concise description of 
these four species will be given, by which they may be easi- 
ly distinguished from each other, and asummary will be pre- 
sented of such facts as have hitherto appeared respecting their 
history, and medical utility. 

The insects of this genus deposit their eggs in the ground. 
The larve hatched from them have six legs, are soft-bodied, 
generally of a yellowish colour, and live upon various vege- 
table substances. When fully grown they change into the 
pupa, and, after a certain time, emerge from the earth in the 
perfect state. It is in this state, only, that they are furnished 
with wings, and are capable of propagating their species. 
The males are usually smaller than the females. 

The natural family CanrHarip& contains eleven genera, 
including several insects in which epispastic properties have 
been detected. Among them are found the celebrated blis- 
tering fly of the ancients, Mylabris cichore,, which at this day 
holds a distinguished place in the materia medica of the Chi- 

nese, and another species of .Vylabris, plentiful in India, and 
said to be quite as efficacious as the common Spanish fly. 
The existence of similar qualities in Meloé proscarabeus has 


* Thomas Say, Esqr, of Philadelphia, a diligent and profound entomolo- 
vist, informs me that the number of species, already discovered within the 
United States, is sixteen, viz.: C. segmenta, Nuttallii, albida, articularis, 
immaculata, sphericollis, maculata, ferruginea, reticulata, vittata, margina- 
fa, atrata, enea, polita, cinerea, and Afzeliana. A description of the nine 
first has been communicated, by Mr Say, to the Academy of Natural Sci- 
ences, and will appear in the Journal of the Academy ; a work which has 
advanced the cause of Natural History, both at home and abroad; and 
which is greatly indebted to the labours and contributions of this gentle- 
man. 

Of these sixteen species the names of but five occur in the Systema Eleu- 
theratorum of Fabricius; they are the four described in this paper, and 
Lytta Afzeliana, a native of Carolina. The remaining eleven are, proba- 
bly, newly discovered insects; one only of which, C. enea, is a native 
of Pennsylvania. 

Mr Say observes that perhaps most, if not all, of these species might be 
used with success for the purpose of vesication. Some of them are ‘larger 
than C. resicatoria; and, among these, the finest, C. Nuttallii, a most 
brilliant insect, was once discovered in great quantities near the Rocky 
mountains. 
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been ascertained by some of our country physicians, and the 
fact is also noticed by Dr Bigelow, in his materia medica. 
Probably, many other insects in this family would be found 
useful in medicine; but those best known are Cantharts vesi- 
catoria, and the species of the Fabrician genus Lytia, which 
are the subjects of this paper. . 

The following is the systematic arrangement and definition 
of the genus Cantharis : : 

Order CoLreopTera. 

Section 2d. Hetreromera. Four anterior tarsi five-jointed, 

hinder pair four-jointed. ' 
Family CantHarm#. Latreille and Leach. 

Head large, cordiform ; neck distinct ; mandibles not notch- 
ed at their points : thorax almost quadrate, or cordiform: ely- 
tra flexible: tarsi generally with entire joints. 

Stirps 3d. Antenne longer than the thorax, composed of 
cvlindric or obconic joints. 

Genus Cantuaris. Geoffroy, De Geer, Olivier, Lamarck, 
Latreille, and Leach. Merog. Linné, Lytra. Fabricius. 

Elytra soft, elongate. linear, with the sides somewhat in- 
flexed, the back convex, rounded. Maxille with two mem- 
branaceous laciniz, the external acute within, subuncinate. 
Antenne with the first joint larger than the others; the 
second very short, transverse; the rest obconic; the last 
ovoid. 


SPECIES 1.—CanTHaris VITTATA. Striped Cantharis. 


Elytra black, with a yellow fillet and margin. 

Head light red, with two vertical spots and the antenna 
black: thorax black. with three yellow lines: elytra (or 
wing case) black, with a central longitudinal fillet and the 
whole margin yellow : abdomen and legs black, and covered 
with a cinereous down. Length six lines. 

inhabits North America: upon the Potato (Solanum inthe- 
resum) eating and destroying the leaves. 

{s early as the year 1781 this American insect was de- 
scribed in Europe by Fabricius. It was not, however, brought 
into notice here until the accidental discovery of its medicin- 
al properties by Dr Isaac Chapman, of Buck's county Penn- 
sylvania. In 1797 he first employed it for the purpose of 
producing vesication, and published a description of it, with 
the results of his experiments, in the New-York Medical Re- 
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pository. From this account it appears that, in seven cases, 
be employed successively all parts of these insects with the 
same results; and he considers them more certain as vesica- 
tories than the cantharides of the shops. 

The medicinal reputation of this insect soon reached Eu- 
rope. In Iiliger’s Wagazin, printed at Brunswick, in 1801, 
js an account of this and the species to be next described; the 
substance of which is, that, in America, the Potato suffers 
much from two beetles, Lytta cinerea and vitiata of Fabricius ; 
that these extremely common and noxious insects have been 
substituted with great success for the costly cantharides, and 
are said to vesicate more speedily, and with less pain, at the 
same time that they cause no strangury. ‘The latter part 
of this statement is incorrect ; it having been satisfactorily 
ascertained that, when externally applied, they are capable 
of exciting strangury; and that the same effects follow from 
their internal exhibition. 

Cantharis vittata is found in the southern and middle states, 
and in Connecticut ; but is a rare insect in Massachusetts. 


AUTHORITIES AND SYNONYMS. 


Cantharis vittata, Ouivier, Entomol. Vol. II. (Paris. 1795.) 
No. 46. Pl. I. fig. 3.—Patrtras. Icon. Tab. E. fig. 53. 

Lytta vittata, Fasricivs, Spec. Insec. (Humburg. 1781.) Vol. 
I. p. 329. n. 6. & Entomol. Systemat. Vol. J. Part 2. p. 86. n. 
11.4 Systema Eleuth. Vol. I]. p. 79. n. 18.—GmeE in, Systema 
Natura. Vol. IV. p. 2014.—Cuarpman, New-York Med. Repos. 
Vol. I]. Edit. 2d, p. 163.—Itiicer, Magazin fur Insectenkunde 
(Brunsweig. 1801.) J. 256.—Kirsy & Spence, Introduc. En- 
tom. Vol. I. Edit. 3d, pp. 188 & 317.—Gornam, Med. Com. 
Mass. Med. Soc. 3d Series. pp. 56, 57, 58.—BicEtow, Trea- 
tise on Mat. Med. p. 112.—Cuarman, N. Elements Therapeu- 
tics. Vol. II. 


SPECIES 2.—Cantuaris cinEREA. 4sh-coloured Cantharis. 


Body black. covered with a cinereous down. 

All parts of the body and elytra are entirely covered with 
an ashen-coloured down, extremely short and dense, conceal- 
ing beneath it the black colour of the insect. The antenna 
are black; the first and second joints, in the male, very large: 
male less than the female: resembles C, vittata in figure and 
magnitude. 


63 








et oe 
ot 
nd 
; 


*, 
hes 
ce 














DOD LON S81 ER 


Og ig RE I a ING 


ete spleen avo es 


ODE Reman: 1 cahanDe”  S 


eh be” 
aueoemal i a 


~~ 


To ae ae, 


at F A) ae 
aps Ve A Meg EEL LOO IGA EA AM 
a Y 


* 


Wee ete 


«tlle A ae BC EI: og fo ditigtiap IRR 50. 


pater: 


i Dir Kehemebinny of 


BegeT ROG 


oer oe 


ee eee Der 


STN ap aie alles ia a cance S24 7 


| 
| 
| 


fr age 


498 Dr Harris’s Description of 


Inhabits North America; feeds on the leaves of the Pota- 
to, English Bean, (Vicia faba) and Indigo weed (Podalyria 
tinctoria. ) 

_ This species of Cantharis is to us by far the most impor- 
tant, from its greater abundance and constancy of appear- 
ance; from the long experience the faculty have had of 
its efficacy ; and from its having been the subject of a com- 
munication made to the Medical Society of Massachusetts by 
Dr John Gorham, in 1808. From this interesting communi- 
cation we learn that, for several years previous, Dr Israel 
Allen of Sterling, Massachusetts, had successfully used as a 
vesicatory an insect found upon the Potato vine. Dr Gor- 
ham obtained a quantity of these insects and, by extensive 
experiments, established the characters which had been given 
them. 

Dr Gorham’s experiments prove, that the powder, exter- 
nally applied, produces a more speedy and thorough vesica- 
tion and a more abundant pu irulent secretion than the powder 
of Cantharides ; and with the same specific action on the uri- 
nary organs; and that the internal exhibition of the powder 
and tincture is attended with the same effects as those which 
result from the administration of Cantharides. 

jt was sufficiently apparent, from Dr Gorham’s description, 
that the insect in question could not be the sil potato-fly, 
Cantharis vittata*. Having applied to Dr Luther Allen of 
Sterling, the brother of the Jate Dr Israel Allen, for informa- 
tion on the subject. | was politely furnished by him wi h both 
recent and old specimens of the insect; from an examination 
of which I was enabled to ascertain the species ; which prov- 
ed to be Lytta cinerea, of Fabricius, whose epispastic proper- 
ties. as before mentioned, had been described by illiger, in 
1801. I also procured, from a pirwe physician and 
friend in Worcester, a parcel containing blistering cantharides 
of the same species, which were collected for medical use in 
that place. The.ash-coloured substance, which clothes the 
insect, like the down of the plum, is easily removed by at- 
trition; and, in those which have been kept sometime, is 
scarcely visible. especially on the elytra. 

Cantharis cinerea is common enough every year, in July 
and August, upon the English (Windsor) bean and the potato- 
vine. Its epispastic virtues have been known some years to an 
emincnt physician in this vicinity, and, while with “him. I had 
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an opportunity of testing them by experiment, before I had 
ascertained its identity with the fly described by Dr Gorham. 

About the first of August the perfect insect buried itself 
in the ground, and there deposited its eggs: these were 
hatched by the first of September. The head of the young 
larva is reddish ; the body yellow, with three transverse 
black bands. I have not, as yet, been able to trace the 
progress of the larva to its metamorphosis into the pupa, 
and perfect insect. 

Dr L. Allen furnished the following facts.—These insects 
are not constant in their appearance ; but few having been 
seen since 1806. 

They prevail only in dry seasons, on the Potato-vine, 
English bean, and Indigo-weed. 

They retire for shelter to the ground during the night; 
are taken in the morning from 8 to 10 o’clock, by shaking 
them into a pan of vinegar. Vinegar thus impregnated, 
vesicated the hide of a horse. 

If suffered to remain on the skin any considerable time 
after vesication they produce a deep eschar, destroying not 
only the cuticle but the cutis vera. 


AUTHORITIES AND SYNONYMS. 


Cantharis Sericea, Oxtvier. Entomol. Vol. Il]. No. 46. Pl. 
l. fiz. 8. 

pay a Fapricivs. Entomol. System. Supplement. p. 
119. n. 13.—4 Syst. Eleuth. Vol. Il. p. 80. n. 20.— 
InticeR, Magazin. 1]. 256.—Kirpy & Spence, Introduc. 
to Entomol. Vol. I. p. 188 & 317. 

Potato Fly, Gornam. Med. Com. Mass. Med. Soc. 3d Series. 
p. 59. 


SPECIES I[].—Canruaris marcinata. Bordered Cantharis. 


Black, with the margins of the elytra ash-coloured. 

Head. thorax, and abdomen black, but nearly covered 
with an ash-coloured down: Elytra black, with the margin 
and suture ash-coloured: upper part of the abdomen, under 
the wings, marked with two longitudinal streaks of a bright 
clay-colour. Nearly double the size of C. vittata, and un- 
like it in figure. Male less than the female. 

Inhabits North America upon the Clematis ; and is also 
found in Africa, at the Cape of Good-Hope. 
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In 1799 Prof. Woodhouse, of Philadelphia, discovered 
this and the fourth species; and, having ascertained that 
they possessed vesicating powers, he made known this dis- 
covery to Dr Mitchell, by a letter, which was published in 
the third volume of the New York Medical Repository. 
The insect under consideration he proposed to call Meloi 
clematidis*, from its being particularly fond of several spe- 
cies of this plant. Fabricius, however, had previously de- 
scribed it, as a native of the Cape of Good-Hope, by the 
name of Lytta marginata. Dr Barton says that this insect 
is one of the most active species of American blistering flies; 
and that it feeds upon the leaves of Clematis crispa, and U. 
viorna. This observation led me to look for it upon C. vir- 
giniana, which grows in profusion on the banks of the Nepon- 
set; nor was | disappointed in the search; for, about the 
first of August, when the vine was in flower, | procured 
enough of these insects to enable me to make trial of their 
powers, which prov ed to be fully equal to those of any spe- 
cies of cantharis, hitherto employed for vesication. 

A few were found feeding upon the leaves of Ranunculus 
bulbosus, and not in the vicinity of the Clematis ; they there- 
fore are not confined exclusively to the latter plant. 

They resort mostly to such branches of the Clematis as 
trail upon the ground ; seldom frequent the superior parts of 
the vine; are very shy, and, when disturbed, fall immediate- 
ly from the leaves, and attempt to conceal themselves in the 
grass. Other species of this genus manifest the same timidity. 


AUTHORITIES AND SYNONYMS. 


Cantharis marginata, Otivier. Entomol. Vol. III. n. 46. pl. 
I. fig. 2. 

Meloé cinereus, antennis elytrisque atris, margine cinereis, 
Forster. .NVov. & Spec. Centuria. Pp 62. n. ney 

Lytta marginata, Fasricrus. Spec. Insect. Vol. I. p. 329. n. 
5.—d&> Ent. Syst. Vol. I. part 2. p. 85. ne. 10.—d- Syste- 
ma Eleuth. Vol. II. p. 79. n. 16.—Gmeutix. Syst. Nature. 
Vol. IV. p. 2014.—Barton. Elements Botany. Part 3. p. 
70. (1803.) 

Meloe clematidis, Woopnouse. .. York Med. Repos. Vol. 
HI. p. 203. 





* Pallas gave this name to another insect found by him in Siberia. 


~ 
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SPECIES 1V.—Canrnaris atratae Black Cantharis. 


Entirely black, immaculate. 

In general contour this species resembles C. marginata, 
but is not more than one-third as large; the female also, as 
in that species, much exceeds the male in size. 

Inhabits Barbary ; and, in North America, on the Solidago. 

This, as before obsery ed, was one of the native blistering 
flies described by Prof. Woodhouse in 1799. Melsheimer 
appears to be unacquainted with its vesicating properties, but 
alludes to those of the three former species of this genus. 

This insect has received various names from different au- 
thors, and is described three several times, with as many 
distinct appellations, by Gmelin, in his edition of the Syste- 
ma Nature. In Boston it is kept and sold for Cantharis 
vittata. 

lt is common every year on the golden-rod, Solidago altis- 
sma, sometimes on Solidago lane eolata ; and, accor ding to 
Prof. Woodhouse, on the Self-heal, Prunella vulgaris, and the 
stick-weed, mbrosia trifida. Dr Thatcher informs me that 
it is found on the Potato-vine, in Plymouth county ; from 
whence, I believe, the Boston apothecaries have been sup- 
plied. I have myself seen them, occasionally feeding on the 
Potato-vine. 

This insect is the subject of a paper, in the New-England 
Journal “ Medicine and Surgery, by Dr George Osgood, 
who employed it, both in tincture and substance, in more > than 
forty cases, without failing to produce vesication in any in- 
stance. | have been satisfied with its efficacy as an epispas- 
tic, from experiments made with it. If further evidence 
be wanted in its favour, we have the strongest in its being 
substituted, from ignorance of the species, for C. vittata, 
without having either its virtues or identity questioned. 

It makes its appearance about the middle of August, when 
the Solidugo altissima puts for th its blossoms, which are the 
favorite food of this species. 


AUTHORITIES AND SYNONYMS. 


Cantharis atrata, Ovivier. Entomol. Vol. IIT. No. 46. Pl. 2. 
Jig. 19. 

Lytta atrata, Fapricius. Entomol. Systemat. Vol. I. part 2. 
p. 86. n.12.—& System. Eleuth. Vol. I]. p. 79. ne 19.— 
Guetin, System. Nature Vol. IV. p. 2014.—MELsHEIMER, 
Catalogue (1806) n. 1250.—Oseoov, New-Eng. Journal 
Med. & Surg. Vol. X. p. 338. 
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502 General Intelligence. 


Lytta pennsylvanica, Gmetin. Syst. Nature. Vol. I fs 2016. 
Meloé pensylvanica, De Geer. Memoires Vol. V. p. 16. 

n 1 Pl. 13. fig. 1.—Gme in. Syst. Nat. Vol. IV. p. 2020. 
Meloé nigra, Woopuouse. New-York Med. Repos. Vol. II]. 


p.» 203.—Cuarman. Llements of Therapeutics. Vol. II. 


Before concluding this paper, 1 would remark, that the 
white grain, which has been observed in the abdomen of 
these species of Cantharides, appears from an examination of 
the recent insect, to be composed of the abdominal viscera, 
spermatic vessels, and the ovaries. The eggs are very nume- 
rous, and nearly fill the body of the female. ‘The feecal 
matter is of the same colour as the food; yellow, from the 
blossoms of the golden-rod; and green, from the leaves of 
the potato, &c. 

The blistering quality of these Cantharides probably de- 
pends upon a principle peculiar to themselves, the result of 
their organization, and not to be detected in the plants from 
which they draw their nourishment. The leaves of the po- 
tato, English bean, and Indigo-weed, and the flowers of the 
golden-rod may be rubbed, and worn on the skin, any length 
of time, without producing the least inflammation: And, al- 
though the leaves of Clematis crispa and viorna, and of Ra- 
munculus bulbosus are extremely acrid and irritating, Can- 
tharis marginata, which feeds upon them, is equally as fond 
of those of Clematis virginiana, which are quite inert. 

Milton, Jan. 1, 1824. 


General Entelligence. 


Comet of 1823, ’24.*—The following observations of this 
comet, have been collected since the time of its first disco- 
very in this country. They were principally taken by Mr 
W. C. Bond, of Dorchester, near Boston. ‘The instrument 





* For this account of the Comet we are indebted to Prof. Farrar. 
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used was a good sextant. The times were noted with great 
care, and with a well-regulated time-piece. ‘The state of 
the barometer and thermometer was also registered for each 
set of observations. It would be superiiuous, however, to 
have regard to the particular states of the atmosphere, in 
such observations, especially as the head of the comet was 
of so considerable an extent and so ill defined. ‘The follow- 
ing are the means of from three or four, to eight or ten, ob- 
servations for each star each evening. ‘The times are mean, 
civil reckoning ; and the distances unconnected for re- 
fraction. 


Gemma. Lyra. 

Dec. 27, A. M. 5h. 30’ 29° 28’ 00” 5h. 20’ 37° 48’ 00” 

Arcturus. 

29, A. M. 5h. 07’ 41° 27' 36” 5h. 08! 35° 45’ 25” 

30, A. M. 5h. 22’ 40° 40’ 06” Sh. 30’ 35° 53’ 08” 

Jan. 4, A.M. 5h. 17° 36° 51’ 12” 5h. 22’ 30° 55’ 00" 

7, A. M. 5h. 16’ 34° 44’ 00" 5h. 07' 28° 32’ 30” 

9, A.M. 4h. 14’ 33° 38’ 34” 4h. 51/ 27° 31’ 42” 

22, A. M. 6h. 19’ 41° 17’ 30” 6h. 16’ 37° 47’ 30° 

27, A. M. 5h. 29’ 51° 36’ 00" 5h. 34’ 50° 40’ 20" 

28, A. M. 6h. 08’ 54° 07’ 20” 6h. 07’ 53° 27’ 32” 
Dubhe. Polaris. 

Jan. . M. 5h. 26’ 67° 20’ 00” Sh. 44’ 67° 35’ 20" 


> > 


. M. 4h. 20’ 63° 58’ 26” 4h. 57’ 64° OY 12” 
1 Beta Urs. Min. 
Jan. 21, P. M.10h. 09’ 30° 40’ 00” 10h. 07’ 16° 21' 00" 
23, P. M. 9h. 37’ 24° 39’ 40” Qh. 37’ 10° 56’ 38" 

24, P.M. Sh. 54! 21° 49’ 36” 9h. 04’ 09° 00’ 00" 

27, P. M. 7h. 30’ 14° 10’ 20” 7h. 29’ 09° 24’ 30” 


It will be seen from the foregoing observations, that the 
comet, as viewed from the earth, has proceeded with an ac- 
celerated velocity. Its motion, when first observed, was a 
little more than a degree a day; about the 9th of January 
it amounted to two degrees, and during the latter part of its 
course, it exceeded three degrees. It reached the circle of 
perpe ‘tual apparition on the 18th, attained its greatest geocen- 
tric latitude, 70°, on the 22d, and had nearly arrived at its 
greatest declination on the 28th, the date of the last of the 
ibove observations. The whole track described from the 
27th of December to the 28th of January, is about 77} de- 
grees. The greatest length of the tail was about 6 degrees. 
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504 General Intelligence. 


We understand, that Mr E. Clapp is engaged in calcu- 
lating the elements of the orbit of this comet, and that the 
public will probably soon be favoured with the result of his 
researches. It is much to be regretted, that we have not 
the means of furnishing more accurate data to proceed upon, 
the business of calculation would be so much abridged, and 
the results so much more to be relied on. A new object 
presents itself in the heavens, and we must wait for a vessel 
to cross the Atlantic before we can undertake to say precise- 
ly where and what it is. If the means provided in this 
country for cultivating the different branches of knowledge be 
contrasted with those of the old world, there will probably 
be found no deficiency so great and striking as the want of 
an astronomical observatory. 

Extinction of Fires in Chimnies.—M. Cadet Vaux, reflect- 
ing on the circumstances of a fire, when it occurs in a chim- 
ney, was led to endeavour at its extinction, by rendering the 
air which passes up the flue, unable to support combustion. 
This object he obtained by the simple means of throwing 
flour sulphur on the fire in the grate, and so effectual was it, 
that a faggot suspended in the chimney, very near the top, 
and consequently near the external air, when set on fire, 
and burning with great fury, was instantly extinguished, on 
the application of the sulphur below. This process is the 
more applicable, inasmuch as it does not require that all the 
oxygen in the air should be converted in:o sulphurous acid 
gas, before it passes up the chimney; on the contrary, a 
comparatively small proportion of the latter gas, mixed with 
common air, is sufficient to prevent its supportiég the com- 
bustion of common combustible bodies. Jour. Roy. Ins. 

Cummings, Hilliard & Co. will shortly publish a new 
edition of Smellie’s Philosophy of Natural History ; with va- 
rious alterations and additions, intended to adapt it to the 
present state of knowledge, by Dr Ware. To this edition 
is prefixed an introduction, which takes the place of the few 
first chapters of the original work, containing a general ac- 
count of the nature and phenomena of animal and vegetable 
life, and a sketch of the classification of the animal kingdom, 
according io the most approved modern authorities. No 
further alterations have been made in this work than were 
necessary to fit it for the purpose for which it was intended, 
to serve as an introduction to the study of Natural History. 
The size of the present edition is something less than that of 
the original work. 


( 505 ) 


Art. L1X.—Descripiion of Vettie’s Giel, a scene in Bergen- 
Stift, in Norway. By the Rey. U. F. Borcesen*. [Edin. 
Phil. Jour.] 


I nap often heard of this remarkable Gielf, the only 
passage to a farm, considerable especially for the number of 

cattle reared on it. From the danger and the difficulty of 
he way, no clergyman or other official person had ever 
visited it. What seems more remarkable, not even the 
oldest peasant in Farnes (the nearest district to it) had 
ever been on the farm of Vettie. Men lived and died in 
close neighbourhood to it without having ever seen it. No- 
body ever repaired thither but those who were the nearest 
relations of the family who lived on it, who of course were 
in the most isolated situation possible in an inhabited coun- 
try. My curiosity was much excited. Besides, in order to 
have a more accurate knowledge of the people and the dis- 
trict, | had made a point to allow no corner of my parish to 
remain unvisited. ‘The danger itself was a sort of allure- 
ment, as it was a trump to surmount it. 

On Sunday the 12th of June 1818, after divine service, | 
set out from my manse in Aardalannex, in company with a 
number of people who had been at church, to Aardal’s 
Water. This lake is about three-quarters of a mile long 
(more than four English miles.) and at the broadest, half a 
quarter (about three-quarters of an English mile.) enclosed 
on both sides by lofty mountains, w hich, from their steep 
and sometimes perpendicularly hanging sides, forbid all ap- 
proach by land. ‘The lake is thus the only and the common 
communication between those who live above it and the 
other parts of the district of Aardal. ‘There were many 
boats of us in company, the most of which strove with great 
exertion to row past one another. They are excellent 
rowers; and this passage to and from church never takes 
place without this sort of contest, the only object of which 
is the honor of winning. It is pleasant to witness this con- 
test. Six men, commonly stout young fellows, sit at the 





* Read before the Wernerian Natural History Society, 31st Mz ay 1823. 

TA Giel,in Norwegian, means a narrow glen with steep precipices on 
both sides, the space between filled up byariver. Vettie’s Giel is several 
Norwegian miles in length. 
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506 Rev. U. F. Borgesen’s Description of Vettie’s Grel, 


oars; the boat darts forward like an arrow; and you may 
imagine the vigour which is exerted, when the blade of the 
oar sometimes snaps in the water,—a circumstance which 
happened to the boat that was striving with ours, and which, 
in consequence, fell a considerable way behind. But as 
they had got a reserve oar, which was put out in haste, our 
boat, which was deeply laden, having about twenty people 
in her, was quickly overtaken and passed. So soon as the 
boat you contend with falls a good way behind, or it is per- 
ceived that in spite of all exertion you are not able to keep 
up, the strife is over, though it ceases not without some sar- 
castic jokes on the part of the conquerors. After this, 
though they still push briskly forward, they go on more 
equally in company. We pushed on, and were immediately 
run on the beautiful Farnes, where the river Utledal, which, 
by a course of six miles from where it rises in the mountains 
of Guldbrandsdal, runs through Utledal, Vettie’s Giel, Sva- 
lemsdal, and Farnzs empties itself by seven mouths. It was 
already evening, and pretty dark; | therefore took up my 
night’s quarters at the farm- house: of V ee, a pretty large 
farm, which has an interesting situation on the south side of 
the river Utledal, not far from Farnes. There my appointed 
guide was already waiting for me, a houseman (a sort of 
sub-tenant in Norway,) who was well acquainted with the 
family at Vettie. We set out on our road early in the morn- 
ing, and as this was at first over fine even plains, we mounted 
on horseback. In the neighbourhood of Vee we passed 
mighty water-fall, which, from a side dale called Rosdale, 
rushes down in one fall of 150 fathoms. Farther east is Val- 
dersdal, so called, because in a stretch of 4 miles, (about 27 
English.) it goes up to the mountains of Valders. Through 
this dale runs the river Thya, coming from the lake Thy: a, 
which here descends in a large fall, forming three cascades. 
Over its mouth is carried a bridge. A little farther on in 
the vale, on the other side of Utledal River, the course of 
which we follow the whole way, you see a rocky mountain 
called Moekamp, lying east and west, as if it were sunk be- 
tween the far higher mountains on each side. Round the foot 
of this, lie a couple of farm-houses, and several housemen’s 
places. From the River Thya you come on a very high 
sand-hill, under which lies the farm of Mée. When you 
have toiled up this difficult and very steep hill, you come to 
Sualem-hill, a little mountain ridge lying east and west, and 
consisting of entirely naked, slippery rocks, on which it Is 
both difficult and dangerous to ride. You now come to the 


<< 
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fine plain land of Sualem, which, of considerable extent, 
stretches on to the farm of Jelde. You have here got about 
half a mile from Farnes, and you begin to perceive that 
the Giel is near. 

Nature now assumes a severer character; her smile total- 
Jy vanishes ; the dale contracts itself closer together ; the 
black mountain masses tower higher up on both "sides, cast- 
ing abroad their melancholly shadows. Before you come 
to the farm-house of Jelde. you pass a bridge over ‘the River 
Jelde, which, coming from a very high pasture-glen belong- 
ing to the farm. gushes down in a fall of about 200 fathoms. 
Every thing is gigantic and threatening. It is nature’s grand 
style. Small objects disappear, and the heart beats with 
the antic ipation of approaching danger. At Jelde, you do 
well to dismiss your horse, and trust to your own legs. It 
will now. too. be of importance to provide yourself with an 
additional guide. Farmer Civind offered to accompany me; 
but. as he could not himself go with me the whole way, he 
made his servant likewise be of the party. I had thus three 
companions well accustomed to this road, and therefore, on 
their own part, altogether unconcerned about dangers w hich 
were familiar to them, but who could very well enter into 
the feelings of a person in a different mode of life, who, for 
the first time, trod a path the like to which he had never seen, 
nor could conceive. When Civind had found his axe, which 
he had long to look about for, and the use and necessity of 
which I had afterwards to learn. to my terror, we all set ‘out. 

At a short distance from the dw elling-house of Jelde farm 
this frightful way begins. The entrance to the Giel is alto- 
gether worthy of it. You climb up over the hill of Jelde. 
This is a projecting out-corner of the mountain. consisting of 
granite, which, with an inward bend, hangs over the river 
which washes its foot. It is thus impossibie to find a lower 
road, as this precipice forms the bank of the river. It is a 
severe exertion to climb this steep and diflicult path at such 
a height, and constantly on the brink of precipices. 

It is probably this hill which has fixed the height of the 
path in the Giel itself; for otherwise, you see no reason why 
it should have been cut out, at such a height, on the side of 
this frightful wall of rock, that the person who falls over it, 
must be dashed to pieces, before he reaches the surface of 
the water. When you have reached the top of this hill, 
you turn round to the right hand, and enter into the Giel 
itself, by a bridge of pliant trunks of trees, laid over with 


birch-bark, and turf and gravel, that all swing under your 
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feet. The mountain here hangs a little over the passenger’s 
head, and you willingly incline to it as to a friendly support, 
to avoid seeing, and if possible, to avoid thinking of the 

abyss you are swinging over, but of which, the gravel 
thrown down by the motion of the bridge, is ‘all the wa y 
putting you in mind. You are now in the Giel. ‘Traveller, 
God be with you! 

The path here is not broader than that a person can just 
stand on it with both feet beside each other.” Sometimes 
you have only room for one foot; nay, wt times, from the 
quantity of loose earth and small stones which you may 
well suppose are frequently tumbling down here, and cover- 
ing the whole path, you find no place at all to stand on, but 
must, with your fvot, in a manner scrape out such a place 
in these loose materials, which here lie over the surface of 
the whole precipice, the upper part of which forms a very 
sharp angle with your body, while the part below approaches 
frightfully near to a perpendicular line. 

About half a quarter of a mile on in the Giel, on the 
north side of the river, high up towards the summit of the 
mountain, there opens on you, a cross valley, the remarkable 
Afdal. The houses on a farm which is here, stand on so 
steep a slope, that, while the under-beams rest with one end 
on the ground, to have a horizontal position, they must be 
supported on the opposite side, by a wall of 4 ells in height 
(8 feet English.) The fields too, lie so steep, and so near 
the frightful precipice, that no person unaccustomed to it, 
would venture to set a foot on them. And when, from the 
Giel, you see their grass fields, which hang rather than lie 
over the deep below, salt which are every year mowed with 
a kind of scythe, wrought by one hand. you can scarcely 
conceive the desperate. courage which coolly plies its task 
where an abyss seems open to swallow the fool-hardy man. 

A little above the dwelling-house, is a piece of ground, 
tolerably flat; and when you inquire why they did not 
rather build there. you are told that it is impossible to build 
there, from the quantity of snow that tumbles down on it. 
Through this dale, runs the river Afdal, which rises from 
the summits of the mountains called the Young Harlots*. It 





* These are reckoned among the highest mountains in Bergen-Stift, 
higher than Galetind, the height of which is given at 5514 feet above the 
sea, They take their name froma singular tradition in the country. A 
marriage party, who were all very wicked persons, on their way to church, 
were changed, by the wrath of Heaven, into these rocky summits. There 
are seven of them, of which the bride and bridegroom are the highest. 
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runs past the house, at a distance of about 30 ells; and at 
about 150 ells from it, with a noise like thunder, tumbles 
over the precipice in a tremendous fall. The violence of 
this, and the agitation produced by its rushing over, is such, 
especially in summer, that the house continually shakes ; 
and every fluid which stands in an open vessel, exhibits a 
constant tremulous motion. The walls and the windows 
which are next the river, are always wet, from the vapour 
ascending from the fall. They told me, that this fall was 
200 fathoms high ; and when you look down to the abyss 
below, and then raise your eye to where the river issues 
from this lofty vale, you can “scarcely call it in question. 
Beside the fall in the hard granite pr ecipice which it washes, 
they have mined a rut, 1 cannot call it a way, though it 
serves for one, broad enough for one man; or, at most. a 
little well-trained horse, but not beside one another, to go 
upon it. 

This rut, the roof of which is just so high, that a grown 
= person can stand upright in it, is the only way to the 
farm-house till you get up to a considerable height. It 
reaches not, however, the whole way- There is a gap, 
which is filled up by pieces of timber, joined together, of 6 
or 7 ells in length, one end of which rests on this rut, the 
other on a projection of the mountain, which likewise serves 
as a support to a bridge which goes over the fall. In these 
pieces of timber are cut notches, which serve for steps; and 
in going up these notches, while you see through the tim- 
bers the foaming cataract under you, and are involved 
in its mists, he must be a native of Leirdal who docs 
not then feel that his life hangs on a few inches of 
slender tree. It is a matter of course, that neither this 
wooden path nor the bridge itself, nor the rut in the 
side of the rock, are provided with any kind of rail or 
defence. A Leirdaller knows not the name, has not the 
conception of giddiness. He falls as other people do, 
although he stands where they would fall : he is dashed to 
pieces like them, but this comes from his inconceivable rash- 
ness, and from his not having wings. Of the ten years | 
have now been here. not one  ~ passed without instances of 
persons being killed by falling over precipices. This is one 
of the common modes in which people die, and it awakens 
no particular sensation. They believe, however, that the 


spirits of these persons go about after death, and they have 
a particular name by which they distinguish them from 
other ghosts. 


When the farmer in Afdal brings any thing 
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to his house, when he comes to the river he must take it off 
the horse, and letting him go loose before, he and his ser- 
vants must carry every thing upon their backs. 

The farther we advanced in Vettie’s Giel, our road be- 
came the more difficult and the more frightful. At one time 
you were stopped by snow that had tumbled dow n, and 
where it was only by passing quickly over the loose heaps 
you could avoid sliding down the steep, at once to be dashed 
against the rocks and to be drowned :—next you stood horri- 
fied at the sight of a wail of ice, the remainder of a frozen 
current, by w which all farther wie ance seemed to be rendered 
impossible. But for this Civind had prepared himself. 
With his axe he cut in the clear solid ice a notch, in which 
he set one foot, then another in which he set his other foot, 
and in this manner continued to cut and go forward till he 
had reached the other side. ‘The rest of us followed in the 
steps which he had thus cut. You must put on resolution ; 
there is nothing else for it. With the utmost caution, your 
eye fixed steadily on the point where you are to tread, you 
set forward foot by foot, without stopping to draw your sup- 
pressed breath. For more than half a mile (more than three 
English miles.) we went forward on the brink of a perfect 
abyss, in this manner, sometimes passing masses of snow 
not yet melted, sometimes those huge frozen mirrors which 
hung almost perpendicularly from the summit of the moun- 
tain to the gulph below, and over which the axe only, by 
steps scarcely a caper -pe could form for us a dangerous 
path. A slip, an unsteady step, or giddiness itself, which 
always olla: to overwhelm the unaccustomed traveller, 
and in a moment the torrent becomes the grave of your 
mangled carcase. But such is your whole course through 
Vettie’s Giel, on a path where it is not often you can set 
down both feet beside each other. 

When overcome by the violence of the exertions I had to 
make, | stopped a moment. ‘This rest, so far from being re- 
freshing to me, was full of horror. It was better to go on, 
however exhausted. In doing so, your thoughts were so 
occupied with the place where you might find some footing, 
that you had but little time to observe the grimaces with 
which death seemed ever y where to gape around you. But 
sit yourself down, you cannot avoid seeing yourself sitting 
on the brink of an abyss; above you the high mountali 
ridge hanging over your head, below the more frightful steep 
sinking perpendicularly from your feet: on the opposite side 
of the Giel. the widest torrents tumbling down hundreds of 
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fathoms; whilst at the bottom, the river foaming and roar- 
ing, with a deafening sound, rushed on with the rapidity of 
an arrow, and the road you had to go, bent still far upon the 
sides of the — which hung over it: in short, you saw 
nothing but Nature in her terrors: | involuntarily shut my 
eyes; my heart “thy phe that I might not be overpowered 
by these sensations, 1 stood up to expose my self to new 
dangers. l asked my guides if any body had ever come to 
mischief on this way. They recollected only one person, 
who, with a knapsack of birch-bark on his back, by a false 
step, had tumbled over from about the very spot w vhere we 
were standing. From an irresistible apprehensien that I 
might be the second, 1 pushed forward immediately trom 
such a place, but yet I found no safer wa ay. 

It began now to rain, and as the part of the path on which 
we were, was considered as dangerous, from stones that tum- 
ble down, we made all the speed we could. The bottom of 
the Giel began at last to widen a little; and at Holiefoss, 
about half a quarter of a mile from Vettie, (three quarters 
English, it becomes about 150 paces broad. In other places 
itis never above 30 ells broad, and in some places not more 
than 6 or 7. Here my guide Civind left me, and went back 
alone with his axe, of which he had made such good use, 
telling me that now all the difficulties of the way were past ; 
and they were so in comparison of those we had come through. 

Holiefoss is a fall in Utledal River itself, of no creat 
height, but of force which you scarcely find in any other 
fall, and accompanied with a noise which deafens the ear. 
A mountain rock has here set itself fast in the bottom of the 
Giel: the river has been forced to dig itself a narrow 
passage between this rock and the high mountain precipice, 
between which it rushes forward with such irresistible vio- 
lence, that stones thrown into it, or tumbling from the side of 
the mountain. are carried down on its surface. 

It rained now so hard, that the water ran across our path : 
I quickened my pace, to reach the end of this fatiguing and 
dangerous excursion. With all my haste, however, 1 could 
not escape being thoroughly wet. The path now descended 
gradually towards the river. The mountain to the side of 
which, as to a wall. we had been, as it were. fastened the 
whole way, now turned a little off from us, leaving a broader, 
though an irregular way. Ona sudden it coes off entirely 
to the right, opening a new side-valley, and before I knew 
where I was, I stood on the fields of Vettie, only a little 
above the surface of the river. Heavy with my wet clothes, 
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dropping with sweat, and exhausted by violent exertions, | 
was glad to reach the houseman’s dw elling, which lay nearest 
us, there to repose a little, under cover, before | should 
attempt to mount the long and high hill on which stood the 
farm-house of Vettie. 

On the road to it I was met by Olé, the goodman, who 
conducted me up. The family had just risen from dinner. 
Every thing was instantly carried off, as they did not think 
it good enough for me. On the table was immediately set 
their best butter and cheese, and smoked flesh, and flour- 
bread ; and in short every thing they had to please the 
appetite of the weary traveller. But as there was not a dry 
thread on me, I felt very uncomfortable in my wet clothes. 
The goodman found a remedy for that; and from his chest | 
was provided with every thing I required. Clad from top 
to toe in his Sunday’s Clothes, I sat dow n, metamorphosed 
into a Leirdaller, amidst this fr iendly family, who could not 
cease from expressing their wonder at a visit as unexpected 
as unheard of before, and who did not know what kindness 
to shew me; complaining from their hearts, that 1° had not 
given them notice, that they might have been better prepared 
to receive me. His wife was in an advanced stage of preg- 
nancy. [expressed my wishes for her safety on her ap- 
proaching confinement ; and asked her, how she would get 
the child taken to church.—O, answered she, smiling, w hen 
matters come that length, there will be no difficulty : the 
child is well wrapped up, and is carried to church, properly 
girt on the shoulders of the servant-man.—By the same way 
I have come ?—Yes ; we have no other.—Now, then, God 
be with both him and the child.—O, we are not afraid of the 
way, We are so accustomed to it; and after a few weeks it 
will be better, when all the ice will be away. By God’s 
help I shall soon come to church myself, when Father* shall 
lead me in.—I could not but think highly of her courage, 
her cheerfulness and composure. The goodman told me, 
that at the best season in summer the Giel can be traversed 
by a horse; and that then every thing is thus brought to 
the house, on the back of his own horse, who is accustomed 
to this road. One is less surprised at this when he sees the 
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* Meaning the clergyman to whom she was speaking. It is still the cus- 
tom, in the remote and simple districts of Nor way, that when a woman 
oes first to church after her confinement, the parish clergyman meets her 
at the door, and leads her into church. 
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lightness of the small Leirdal horses, and their most uncom- 
mon sure-footedness, by which they can go on the smallest 
paths, on the side of the most fearful precipices, setting one 
foot before another, in such a manner that no path can be 
too small for them. From the farm of Vettie, the Giel is con- 
tinued upward, in a stretch of three miles, so that the whole 
length of itis more than four miles and a half (more than 
thirty English miles.) Above Vettie farm, the goodman told 
me, it Was more narrow, more difficult, and more frightful, 
than the part of it which I had seen. He and his people 
had often to go up that way for small timber, and other 
things necessary on the farm. On the sides of it, too, were 
the finest valley and mountain pastures, of the greatest value 
to their rearing of cattle. ‘Their corn was sometimes destroy- 
ed in harvest by frost. For more than half the year, the 
two families living on this farm, the farmer himself, and his 
housemag, are cut off from all other human intercourse. In 
winter, he ordinary path is impassable, from snow and ice, 
and especially from those frequent columns which leave 
traces of themselves a long way on in the summer, because 
the sun’s rays, resting but a short time over this long, mon- 
strous gulf, it is seldom before the month of July that this 
ice is all away. For a short time in winter, when the river 
Utledal is frozen, there may be a passage along the bottom 
of the Giel, but not without danger from the avalanches, 
which, with tremendous violence, tumble down into the deep; 
the very air of which overthrows every thing. In the end 
of harvest and the spring, all approach to and from Vettie 
is barred; in the end of harvest particularly, from the fall- 
ing of earth and stones, which are then loosened by the 
frequent rains. 

At a little distance behind the dwelling-house of Vettie, 
in the back ground of the dale, there rises up a large moun- 
tain precipice, over which, where a new Giel begins, there 
rushes the highest waterfall I had yet seen, called Markéfoss. 
High falls indeed are here so common, that they at least 
excite less attention, especially where the mass of water is 
not very considerable ; but what seemed to me exceedingly 
singular in this one, was, that the fall is so perfectly perpen- 
dicular, that not one drop of its water touches the whole 
side of the mountain. From the gap through which it issues, 
the mountain bends inward like the side of an arch, in such 
a manner, that if the place were accessible, one might make 
a passage between the mountain and the fall. As the mass 
of water here meets with no resistance, it makes no alarm- 
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ing noise ; I only heard its distant sound in the bottom of 
the Giel, which it was impossible for me to see, as all view 
and all approach i is barred by high sharp-pointed rocks, and 
a chaotic assemblage of large blocks of granite. Over this 
precipice lie the pasture-grounds of Vettie, where are some 
of the finest sketches of wood to be found perhaps in the 
whole province. Here grow the finest trees for masts, of 
uncommon height and thickness, unused and incapable of 
being used, because they eannot be got down through the 
Foss, without being splintered into a thousand pieces. It is 
difficult to get even common house timber this way, for per- 
haps not one out of ten pieces remain of sufficient length. 
In former times, this wood was the property of the Copper- 
work Company of Aardal, which had its best supply of 
charcoal from it. It was the more valuable to them, that its 
situation excluded it from every other use. | saw a man 
going up the precipice which leads to this wood. At the 
distance at which | stood, he seemed like an insect creeping 
up a wall. By frequent turnings from one hand to another 
it is rendered possible to go up a.path, from which, however, 
nothing is more easy than to break a neck. But born and 
brought up as the people are here amidst such dangers, they 
disregard or are not sensible of them. The boy, the youth, 
grows up amidst venturous feats ; and courage is his life’s con- 
stant guide. Of the mountain- summits here, I mention only 
Fleskeuaastiud. because it is considered as the highest next 
to the summits of the Young Harlots. 

I spent the night at V cttie, and was next morning out with 
the goodman to “have a full view of his little romantic dale, 
where hill and valley, wood and water, the lofty black moun- 
tain-masses, over which the majestic fall poured its foaming 
silver, were all grouped in the most picturesque manner, in 
a lantlscape in which the strongest features of Nature were 
wonderfully blended with her sweetest smiles. The severe 
and the gay moderated one another by being mingled in one 
look. ‘The chorus of the feathered tribe only was wanting 
in wood and forest. ‘The temperature here is too severe for 
the delicate songsters of the sky ; nowhere does the lark 
mount in his airy flight; even the thrush flies to milder 
regions. ‘The cuckoo only, with his monotonous song, for a 
short time enlivens the silence of the wood. 

I had learned from the goodwife how they carry their 
children from this place to church. 1 was curious to learn 
of her husband, how they got the dead carried from it to the 
church-yard. It is impossible that two people could go 
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beside one another in the Giel; and I could not conceive 
that a coffin could be placed on horse-back. He gave me 
the following account. The dead body, wrapped in linen, 
is laid on a plank, in which are bored holes at both ends, to 
which are fastened handles of cord. To this plank the 
body is lashed, and is thus carried by two men, one before 
and another behind, through the Giel, till they come to the 
farm-house of Selde, where it is laid in a coffin, and carried 
in the common way to the church-yard. If any one die in 
winter, at a time when the bottom of the Giel is not passable, 
or in the spring or harvest, they endeavour to preserve 
the body in a frozen state, which is seldom difficult, till it 
can be carried off in the manner I have just mentioned. 
Stull more singular was the method which the goodman told 
me was employed several years ago, to convey a dead body 
to the grave, from a houseman’s place in.Vormelien. This 
place lies in Utledale, which borders with the fields of 
Vettie. It has a most frightful situation, deep in the Giel, 
by the side of the river; and like Vettie, has no other road 
but a small steep path, on the side of the most dreadful 
precipices. As the inhabitants of this place had been often 
changed, there had been no deaths here. It happened, at 
last, for the first time, that a young man of seventeen years 
of age died. It never occurred to them to think how they 
should get him carried to the grave, and a coflin is prepared 
for him in the house. The body is laid in it and carried 
out; and now, for the first time, they perceive with amaze- 
ment that it is impossible in this way to get on with it. What 
is to be done? Good counsel is here precious. ‘They leave 
the coffin as a memento mori at home, and set the dead body 
astride on a horse; the legs are tied under the horse’s belly, 
—a bag of hay is well fastened on the horse’s shoulders, to 
which the body leans forward, and is made fast; and in 
this manner rode the dead man over the mountains to his 
resting place in Forthuus Church in Lyster,—a fearful 
horseman. 

After a long and fatiguing weary walk, I returned with the 
goodman to his house. A rich soup, made from excellent 
wedder mutton, killed the night before, smoked from the 
white clad table. And what is not excellent when it is pre- 
sented to you by hospitable hands! So long as nature and 
generous simplicity is preferred to art and ceremony, so long 
will such a patriarchal meal, to which you are invited with 
a welcome from the heart, and which is gratefully received, 
be preferred to ostentation and extravagance. They wished 





.. .., — 
a er SA ‘ 


splat eg tt nde tne ners 


wes 
OK 


< 


Site ee 
MR }. 4 


. 
al : ee : 
. PD) 
a 8 Pavas sae K ey, 
Pom.) Meal ie ? 


t a; 
Seger rb , 
ete pgs 


re eer 


oo 
ae 
> 

* 

z ae 


we “hy 


_ ae em Sn ed 
<r" fy 

. bee Sok 
.J 
pa 


* 
ws 














Serre te 
iikies  ** 


oe Se 





Se ateeen AW eee ene eee 
cy * ; 





a ded 


RTD tH" 


“ Tepe 


2208 gy OTRO TEN Rtay Raid 


- 


cee ee 


Ce Sea eS lle ME EP KM 
hg he re ae epenetorne reser oe 


at 
&« 


Wt ee “ee 








516 Mr Faraday on Fluid Chlorine. 


me much to remain another day at Vettie; but as I had 
fixed to go that day to Aftdal, and then over the mountains 
to some of the mines at Aardal Copper-works, | was obliged 
to bid farewell to the worthy people, whose extraordinary 
place of residence I had for the first, and I believe also for 
the last time, now seen. 

With my former guides, and a man-servant from Vettie, 
I set out on this fearful way back. From the heavy rain, 
much of the ice had disappeared; and | had the dangerous 
pleasure of seeing one of these masses of ice tumbling down 
in a thousand pieces into the gulf: over two only of the 
most obstinate were we obliged to cut our road over the ice. 
In good time I reached lelde; and here, where nobody 
dreamt of danger, my horse tumbled with me over the side 
of a little hill. Thus ended an excursion, the whole object, 
and the whole result, of which was the view of Vettie’s Giel, 


Art. LX.—Papers on Fluid Chlorine and on the Condensation 
of Several Gases into Liquids. By Mr Farapay, Chemi- 
cal Assistant in the Royal Institution. [Phil. Trans.] 


J. On Fluid Chlorine. 

Ir is well known that before the year 1810, the solid sub- 
stance obtained by exposing chlorine, as usually procured, 
to a low temperature was considered as the gas itself, re- 
duced into that form: and that Sir Humphry Davy first 
showed it to be a hydrate, the pure dry gas not being con- 
densible even at a temperature of — 40° F. 

I took advantage of the late cold weather to procure crys- 
tals of this substance for the purpose of analysis. The 
results are contained in a short paper in the Qu: arterly Jour- 
nal of Science, vol. xv. Its composition is very nearly 27.7 
chlorine, 72.3 water, or 1 proportional of chlorine and 10 
of water. 

The President of the Royal Society having honoured me 
by looking at these conclusions, suggested that an exposure 
of the substance to heat under pressure, would probably lead 
to interesting results: the following experiments were com- 
menced at his request. Some hydrate of chlorine was pre- 





Mr Faraday on Fluid Chlorine. 517 


pared, and, being dried, as well as could be by pressure in 
bibulous paper, was introduced into a sealed glass tube, the 
upper end of which was then hermetically closed. Being 
placed in water at 60°, it underwent no change ; but when 
put into water at 100°, the substance fused, the tube became 
filled with a bright yellow atmosphere, and, on examination, 
was found to contain two fluid substances: the one about 
three fourths of the whole, was of a faint yellow colour, 
having very much the appearance of water; the remaining 
fourth was a heavy bright yellow fluid, lying at the bottom 
of the former without any apparent tendency to mix with it. 
As the tube cooled, the yellow atmosphere condensed into 
more of the yellow fluid, which floated in a film on the pale 
fluid, looking very like chloride of nitrogen ; and at 70° the 
pale portion congealed, although even at 32° the yellow por- 
tion did not solidify. Heated up to 100° the yellow fluid 
appeared to boil, and again produced the bright coloured 
atmosphere. 

By putting the hydrate into a bent tube, afterwards her- 
metically sealed, ] found it easy, after decomposing it by a 
heat of 100°, to distil the yellow fluid to one end of the 
tube, and to separate it from the remaining portion. In this 
Way a more complete decomposition of the hydrate was 
effected, and, when the whole was allowed to cool, neither 
of the fluids solidified at temperatures above 34°, and the 
yellow portion not even at 0° When the two were mixed 
together, they gradually combined at temperatures below 
60°, and formed the same solid substances as that first intro- 
duced. Jf, when the fluids were separated, the tube was 
cut in the middle, the parts flew asunder as if with an ex- 
plosion, the whole of the yellow portion disappeared, and 
there was a powerful atmosphere of chlorine produced ; the 
pale portion on the contrary remained, and when examined, 
proved to be a weak solution of chlorine in water, with a 
little muriatic acid, probably from the impurity of the hy- 
drate used. When that end of the tube in which the yellow 
fluid lay, was broken under a jar of water, there was an 
immediate production of chlorine gas. 

| at first thought that muriatic acid and euchlorine had 
been formed; then, that two new hydrates of chlorine had 
been produced ; but at last I suspected that the chlorine had 
been entirely separated from the water by the heat, and 
condensed into a dry fluid by the mere pressure of its own 
abundant vapour. If that were true, it followed, that chlo- 
rine gas, when compressed, should be condensed into the 
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same fluid, and as the atmosphere in the tube in which the 
fluid lay was not very yellow at 50° or 60°, it seemed pro- 
bable that the pressure required was not beyond what could 
readily be obtained by a condensing syringe. A long tube 
was therefore furnished with a cap and stop-cock, then ex- 
hausted of air and filled with chlorine, and being held verti- 
cally with the syringe upwards, air was forced in, which 
thrust the chlorine to the bottom of the tube, and gave a 
pressure of about 4 atmospheres. Being now cooled, there 
was an immediate deposit in films, which appeared to be 
hydrate formed by water contained in the gas and vessels, 
but some of the yellow fluid was also produced. As this 
however might also contain a portion of the water present, 
a perfectly dry tube and apparatus were taken, and the 
chlorine left for some time over a bath of sulphuric acid 
before it was introduced. Upon throwing in air and giving 
pressure, there was now no solid film formed, but the clear 
yellow fluid was deposited, and more abundantly still upon 


cooling. After remaining some time it disa eared, having 
oD 


gradually mixed with the atmosphere above it, but every 


repetition of the experiment produced the same results. 

Presuming that | had now a right to consider the yellow 
fluid as pure chlorine in the liquid state, I proceeded to ex- 
amine its properties, as well as I could when obtained by 
heat from the hydrate. However obtained, it always ap- 
pears very limpid and fluid, and excessiv ely volatile at com- 
mon pressure. A portion was cooled in its tube to 0°; 
remained fluid. ‘The tube was then opened, when a en 
immediately flew off, leaving the rest so cooled, by the 
evaporation, as to remain a fluid under the atmospheric 
pressure. ‘The temperature could not have been higher 
than — 40° in this case; as Sir Humphry Davy has shown 
that dry chlorine does not condense at that temperature 
under common pressure. Another tube was opened at a 
temperature of 50°; a part of the chlorine volatilized, and 
cooled the tube so much as to condense the atmospheric va- 
pour on it as ice. 

A tube having the water at one end and the chlorine at 
the other, was weighed, and then cut in two; the chlorine 
immediately flew off, and the loss being ascertained was 
found to be 1.6 grain: the water left was examined and 
found (o contain some chlorine ; its weight was ascertained 
to be 5.4 grains. ‘These proportions, however, must not be 
considered as indicative of the true composition of hydrate 
of chlorine ; for, from the mildness of the weather during 
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the time when these experiments were made, it was impossi- 
ble to collect the chrystals of hydrate, press and transfer 
them, without losing much chlorine ; and it is also i impossi- 
ble to separate the chlorine and water in the tube perfectly, 
or keep them separate, as the atmosphere within will com- 
bine with the water, and gradually re-form the hydrate. 
Before cutting the tube. another tube had been prepared 
exactly like it in form and size, and a portion of water intro- 
duced into it, as near as the eye could judge, of the same 
bulk as the fluid chlorine ; this water was found to w eigh 
1.2 grain; a result, which, if it may be trusted, would give 
the specific gravity of fluid chlorine as 1.33 ; and, from its 
appearance in and on water, this cannot be far w rong. 


Vote on the Condensation of Muriatic Acid Gas into the 
Liguid Form. By Sir H. Davy. Bart. Pres. R. S. 


In desiring Mr Faraday to expose the hydrate of chlorine 
to heat in a closed glass tube, it occurred to me. that one of 
three things would h: appen : that it would become fluid as a 
hydrate; or that a decomposition of water would occur, and 
euchlorine and muriatic acid be formed; or that the chlo- 
rine would separate in a condensed state. This last result 
having been obtained, it evidently led to other researches of 
the same kind. I shall hope on a future occasion, to detail 
some general views on the subject of these researches. | 
shall now merely mention, that by sealing muriate of ammo- 
nia and su] Iphuric acid in a strong glass tube, and causing 
them to act upon each other, have procured liquid muriatic 
acid: and by substituting carbonate for muriate of ammonia, 
I have no doubt that carbonic acid may be obtained, though 
in the only trial I have made the tube burst. I have re- 
quested Mr Faraday to pursue these experiments, and to 
extend them to all the gases which are of considerable den- 
mfe or to any extent soluble in water; and J hope soon to 
be able to lay an account of his results, with some applica- 
tions “of them that J propose to make, before the Society. 

1 cannot conclude this note without observing, that the 
generation of elastic substances in close vessels, either with 
or without heat, offers much more powerful means of ap- 
proximating their molecules than those dependent upon the 
ay pplication of cold, wastes natural or artificial: for, as 
gases diminish only about ;}; in volume for every — degree 
of Fahrenheit’s scale, beginning at ordinary temperatures, a 
very slight condensation only can be produced by the most 
powerful freezing mixtures, not half as much as would re- 
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sult from the application of a strong flame to one part of a 
glass tube, the other part being of ordinary temperature : 
and when attempts are made to condense gases into fluids 
by sudden mechanical compression, the heat, instantly gene- 
rated, presents a formidable obstacle to the success of the 
experiment ; whereas, in compression resulting from their 
slow generation in close vessels, if the process be conducted 
with common precautions, there is no source of difficulty or 
danger ; and it may be easily assisted by artificial cold in 
cases when gases approach near to that point of compression 
and temperature at which they become vapours. 


I]. On the Condensation of Several Gases into Liquids. 

I nap the honour a few weeks since, of submitting to the 
Royal Society a paper on the reduction of chlorine to the 
liquid state. An important note was added to the paper by 
the President, on the general application of the means used 
in this case to the reduction of other gaseous bodies to the 
liquid state ; and in illustration of the process, the produc- 
tion of liquid muriatic acid was described. Sir Humphry 
Davy did me the honour to request J would continue the 
experiments, which | have done under his general direction ; 
and the following are some of the results already obtained : 


Sulphurous Acid.—Mercury and concentrated sulphuric 
acid were sealed up in a bent tube, and, being brought to 
one end, heat was carefully applied, whilst the other end 
was preserved cool by wet bibulous paper. Sulphurous 
acid gas was produced where ‘the heat acted, and was _ con- 
densed by the sulphuric acid above; but when the latter 
had become saturated, the sulphurous acid passed to the 
cold end of the tube, and was condensed into a liquid. 
When the whole tube was cold, if the sulphurous acid was 
returned on to the mixture of sulphuric acid and sulphate 
of mercury, a portion was reabsorbed, but the rest remained 
on it without mixing. 

Liquid sulphurous acid is very limpid and colourless, 
and highly fluid. Its refractive power, obtained by com- 
paring it in water and other media, with water contained in 
a similar tube, appeared to be nearly equal to that of water. 
it does not solidify or become adhesive at a temperature of 
0° F. When a tube containing it was opened, the contents 
did not rush out as with explosion, but a portion of the 
liquid evaporated rapidly, cooling another portion so much 
as to leave it in the fluid state at common barometric pres- 
sure. It was however rapidly dissipated, not producing 
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visible fumes, but producing the odour of pure sulphurous 
acid, and leaving the tube quite dry. A portion of the va- 
pour of the ftuid received over a mercurial bath, and ex- 
amined, proved to be sulphurous acid gas. A piece of ice 
dropped into the fluid instantly made it boil, from the heat 
communicated by it. 

To prove in an unexceptionable manner that the fluid 
was pure sulphurous acid, some sulphurous acid gas was 
carefully prepared over mercury, and a long tube perfectly 
dry, and closed at one end, being exhausted, was filled with 
it; more sulphurous acid was then thrown in by a condensing 
syringe, till there were three or four atmospheres ; the tube 
remained perfectly clear and dry, but on cooling one end to 
0°, the fluid sulphurous acid condensed, and in all its cha- 
racters was like that prepared by the former process. 

Sulphurous acid vapour exerts a pressure of about two 
atmospheres at 45° F. Its specific gravity was nearly 1.42. 

Sulphuretted Hydrogen.—A tube being bent, and sealed 
at the shorter end, strong muriatic acid was poured in 
through a small funnel, so as nearly to fill the short leg 
without soiling the long one. A piece of platinum foil was 
then crumpled up and pushed in, and upon that were put 
fragments of sulphuret of iron, until the tube was nearly 
full. In this way action was prevented until the tube was 
sealed. If it once commences, it is almost impossible to 
close the tube in a manner sufficiently strong, because of the 
pressing out of the gas. Whenclosed, the muriatic acid was 
made to run on to the sulphuret of iron, and then left for a 
day or two. At the end of that time, much protomuriate of 
iron had formed, and on placing the clean end of the tube 
in a mixture of ice and salt, warming the other end, if neces- 
sary, by a little water, sulphuretted hydrogen in the liquid 
state distilled over. 

The liquid sulphuretted hydrogen was colourless, limpid, 
and excessively fluid. It did not mix with the rest of the 
fluid in the tube, which was no doubt saturated, but remained 
standing on it. When a tube containing it was opened, the 
liquid immediately rushed into vapour; and this being done 
under water, and the vapour collected and examined, it 
proved to be sulphuretted hydrogen gas. As the tempera- 
ture of a tube containing some of it rose from 0° to 45°, part 
of the fluid rose in vapour, and its bulk diminished; but 
there was no other change: it did not seem more adhesive at 
0° than at 45° Its refractive power appeared to be rather 
greater than that of water; it decidedly surpassed that of 
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sulphurous acid. ‘The pressure of its vapour was nearly 
equal to 17 atmospheres at the temperature of 50°. 

The specific gravity of sulphuretted hydrogen appeared 
to be 0.9. 

Carbonic Acid.—The materials used in the production 
of carbonic acid, were carbonate of ammonia and concen- 
trated sulphuric acid; the manipulation was like that de- 
scribed for sulphuretted hydrogen. Much stronger tubes 
are however required for carbonic acid than for any of the 
former substances, and there is none which has produced so 
many or more powerful explosions. Tubes which have 
held fluid carbonic acid well for two or three weeks together, 
have, upon some increase in the warmth of the weather, 
spontaneously exploded with great violence; and the pre- 
cautions of glass masks, goggles, &c. which are at all times 
necessary in pursuing these experiments, are particularly so 
with carbonic acid. 

Carbonic acid is a limpid colourless body, extremely 
fluid, and floating upon the other contents of the tube. It 
distils readily and rapidly at the -difference of temperature 
between 32° and 0°. Its refractive power is much less than 
that of water. No diminution of temperature to which | 
have been able to submit it, has altered its appearance. In 
endeavouring to open the tubes at one end, they have uni- 
formly burst into fragments, with powerful explosions. 

Its vapour exerted a pressure of thirty-six atmospheres, 
at a temperature of 32°. 

Euchlorine.—F luid euchlorine was obtained by enclosing 
chlorate of potash and sulphuric acid in a tube, and leaving 
them to act on each other for 24 hours. In that time there 
had been much action, the mixture was of a dark reddish 
brown, and the atmosphere of a bright yellow colour. The 
mixture was then heated up to 100°, and the unoccupied 
end of the tube cooled to 0°; by degrees the mixture lost 
its dark colour, and a very fluid ethereal looking substance 
condensed. It was not miscible with a small portion of the 
sulphuric acid which lay beneath it ; but when returned on 
to the mass of salt and acid, it was gradually absorbed, 
rendering the mixture of a much deeper colour even than 
itself. 7 

Euchlorine thus obtained is a very fluid transparent 
substance, of a deep yellow colour. A tube containing a 
portion of it in the clean end, was opened at the opposite 
extremity ; there was a rush of euchlorine vapour, but the 
salt plugged up the aperture: whilst clearing this away, the 
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whole tube burst with a violent explosion, except the small 
end in a cloth in my hand, where the euchlorine previously 
lay. but the fluid had all disappeared. 

Nitrous Oxide-—Some nitrate of ammonia, previously 
made as dry as could be by partial decomposition, by heat 
in the air, was sealed up in a bent tube, and then heated in 
one end, the other being preserved cool. By repeating the 
distillation once or twice in this w ay, it.was found, on after- 
examination, that very little of the salt remained undecom- 
posed. The process requires care. I have had many ex- 
plosions occur with very strong tubes, and at considerable 
risk. 

When the tube is cooled, it is found to contain two fluids, 
and a very compressed atmosphere. The heavier fluid, on 
examination, proved to be water, with a little acid and nitrous 
oxide in solution; the other was nitrous oxide. It appears 
in a very liquid, limpid, colourless state; and so volatile, 
that the warmth of the hand generally makes it disappear 
in vapour. The application of ice and salt condenses 
abundance of it into the liquid state again. It boils readily 
by the difference of temperature between 50° and 0°. It 
does not appear to have any tendency to solidify at —10°. 
Its refractive power is very much less than that of water, 
and less than any fluid that has yet been obtained in these 
experiments, or than any known fluid. A tube being opened 
in the air, the nitrous oxide immediately burst into vapour. 

The pressure of its vapour is equa al to above 50 atmos- 
pheres at 45°. 

Cyanogen.—Some pure cyanuret of mercury was heated 
until perfecthy dry. A portion was then enclosed in a green 
glass-tube, 1 in the same manner as in the former instances, 
and being collected to one end, was decomposed by heat, 
whilst the other end was cooled. The cyanogen soon ap- 
peared as a liquid: it was limpid, colourless, and very fluid; 
not altering its state at the temperature of O°. Its refractive 
power is rather less, perhaps, than that of water. A tube 
containing it being opened in the air, the expansion within 
did not appear to ‘be very great; and the liquid passed with 
ong arative slowness into the state of vapour, producing 
great cold. The vapour, being collected over mercury, 
proved to be pure cyanogen. 

A tube was sealed up with cyanuret of mercury at one 
end, and a drop of water at the ‘other; the fluid cyanogen 
was then produced in contact with the water. It did_not 
mix. at least in any considerable quantity. with that fluid, 
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but floated on it, being lighter, though apparently not so 
much so as ether would be. In the course of some days, 
action had taken place, the water had become black, and 
changes, probably such as are known to take place in an 
aqueous solution of cyanogen, occurred. ‘The pressure of 
the vapour of cyanogen appeared to be 3.6 or 3.7 atmos- 
pheres at 45° F. Its specific gravity was nearly 0.9. 

Ammonia.—When dry chloride of silver is put into am- 
moniacal gas, as dry as itcan be made, it absorbs a large 
quantity of it ; ; 100 grains condensing above 130 cubical 
inches of the gas: but the compound thus formed is decom- 
posed by a temperature of 100° F., or upwards. A portion 
of this compound was sealed up in a bent tube, and heated 
in one leg, whilst the other was cooled by ice or water. 
The compound thus heated under pressure, ‘fused at a com- 
paratively low temperature, and boiled up, giving off ammo- 
niacal gas, which condensed at the opposite end into a liquid. 

Liquid ammonia thus obtained was colourless, trans- 
parent, and very fluid. Its refractive power surpassed that 
of any other of the fluids described, and that also of water 
itself. When the chloride of silver is allowed to cool, the 
ammonia immediately returns to it, combining with it, and 
producing the original compound. During this action a 
curious combination of effects takes place: as the chloride 
absorbs the ammonia, heat is produced, the temperature 
rising up nearly to 100°; whilst a few inches off, at the 
opposite end of the tube, ‘considerable cold is produced by 
the evaporation of the fluid. Whenthe whole is retained at 
the temperature of 60°, the ammonia boils till it is dissipated 
and re-combined. The pressure of the vapour-of. ammonia 
is equal to about 6.5 atmospheres at 50°. Its specific 
gravity was 0.76. 

Muriatic Acid——When made from pure muriate of am- 
monia and sulphuric acid, liquid muriatic acid is obtained 
colourless, as Sir Humphry Davy had anticipated. Its re- 
fractive power is greater than that of nitrous oxide, but 
less than that of water; it is nearly equal to that of car- 
bonic acid. ‘The pressure of its vapour at the temperature 
of 50°, is equal to about 40 atmospheres. 

Chlorine.—The refractive power of fluid chlorine is rather 
less than that of water.—The pressure of its vapour at 60° 
is nearly equal to 4 atmospheres. 

Attempts have been made to obtain hydrogen, oxygen, 
fluoboracic, fluo-silicic, and phosphuretted hydrogen gases, 











Mr Dunbar’s Observations, &c. 525 


in a liquid state ; but though all of them have been subject- 
ed to great pressure, they have as yet resisted condensation. 
The experiments will, however, be continued’ on these and 
other gases, in the hopes that some of them at least, will 
ultimately condense. 


Art. LX1.—Observations on Bees, and particularly on the 
conversion of the Larve of Worling-Bees into Queen-Bees. 
By the Reverend Mr Dunsar of Applegarth. [Ed. Phil. 
Jour.) 


Amone my experiments in the year 1822, there were two 
rather of an interesting nature, one of them confirming be- 
yond the possibility of a doubt, the remarkable and often- 
questioned fact in the natural history of bees, of their having 
the power of converting the larva ‘of a working-bee into a 
queen, when circumstances require such an expedient ; ; the 
other experiment is completely practical in its nature, and 
the consequence of the one first mentioned. 

Experiment 1.—In a communication inserted in the Philo- 
sophical Journal, ] mentioned an instance which I had wit- 
nessed of the formation of a queen from the egg of a work- 
ing bee ;—a discovery for which Natural History is indebted 
to Schirach. and which had been repeatedly verified by the 
celebrated Huber. Possessing a hive extremely well fitted 
for experiments of this kind, and which I have named the 
Mirror-Hive, from its exact resemblance to that piece of 
household furniture, | set about repeating this experiment in 
such a way as to put the matter out of all doubt. Huber 
had already done this so accurately that no person at all 
conversant in this branch of natural history could re asonably 
have felt any hesitation on the subject, provided there was 
no favourite theory to be upheld. But Huber was a 
foreigner, and | have heard it alleged against him by some, 
that he was a man of avery vivid immagination.—and by 
others, that being defective in his eye-sight, he had given 
credit on the word of his assistant to reports of discoveries 
unfounded in fact. Huish, an Englishman, has published a 
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Treatise on Bees, in which he treats with much petulance 
and ridicule the theory of the formation of artificial queens, 
so warmly supported by Huber; and | observe in the Lon- 
don list of new publications, a pamphlet announced by him 
in answer to my paper on that subject in this Journal. The 
following results of an experiment I made last summer, will, 
[ presume, be regarded as a conclusive answer to his objec- 
tions, and to those of any others who may be sceptical on 
the point. 

In July the Mirror-Hive was full of comb, bees, brood, 
and honey,—the queen very fertile, and laying at the rate of 
100 eggs per diem. I opened the hive and took her away. 
For eighteen hours they continued to labour as if she were 
still with them; at the end of that time they missed her, and 
all was instantly agitation and tumult ; the bees hurried back- 
wards and forwards over the comb with a loud noise, rushed 
in crowds to the door, and out of the hive as if they were 
swarming, and, in short, exhibited all the symptoms of he- 
reavement and despair. Next morning they had laid the 
foundation of five queen cells, having demolished the three 
contiguous cells to the one containing a worm which suited 
their purpose, and by the afternoon four more, all in parts of 
the comb where before were nothing but eggs and common 
worms of one or two days old. ‘Two of these royal cells 
advanced more rapidly in size than the rest, probably from 
the larve being of an age fittest for the purpose; four came 
on more slowly, and three made no progress after the third 
day. Onthe seventh day the two first were sealed, two 
more were nearly so, all the rest continued stationary, and 
in fact remained so, as if the bees, satisfied that they had at 
least secured one queen, did not think it necessary to carry 
forward the others to maturity. On the morning of the 
fourteenth day from the removal of their old queen, a young 
one emerged from her cell, strong, active, and exactly re- 
sembling those produced in the natural way. While ex- 
amining her motions, 1] saw her hasten to the other royal 
cell, which had been closed about the same time with the 
one from which she had come, and attempt to tear it open, 
doubtless with a view of destroying its inmate; but the 
working-bees pulled her away with violence, and continued 
to do so as often as she made the attempt. At every repulse, 
she stood, ina sulky posture apparently, on the comb, and 
emitted the shrill peep peep, so well known to bee-masters, 
while the unhatched queen at the same time sent forth a 
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peep also, but of a hoarser kind. And this accounts for the 
two different sounds which are generally heard in the even- 
ing froma hive about to throw a second swarm. The shrill 
sound proceeds from the reigning queen, and seems to ex- 
press her rage and disappointment at being baffled by the 
watchiul guardians of the unhatched queen, from whom the 
hoarse sound comes. In the afternoon of the same day the 
last mentioned female left her cell. I saw her come forth 
in majesty, finely and delicately formed, but smaller than 
the other. She immediately retired within a cluster of bees, 
and I lost sight of her. Next morning, on opening the shut- 
ter of the hive, I perceived the youngest queen rushing ap- 
parently in great terror over the face of the comb, and 
turning round the edge of it to the other side; and in the 
next moment the other queen was seen pursuing with equal 
rapidity. 1 now fully expected to witness Huber’s combat 
of queens, and was about to wheel round the hive on its 
pivot, to inspect their proceedings on the other side, when 
business called me off. 1 returned in half an hour, thinking 
I might yet be in at the death, but found all was over! The 
young queen was lying on the alighting-board on her back, 
in the pangs of death, newly brought out by the bees, and 
doubtless the victim of the elder queen. 

I observe two circumstances respecting this last queen, 
one of which agrees perfectly with the experience of Huber, 
while the other is at variance with it. While the young 
queen remained a virgin, not the slightest respect was paid 
her by the bees; not one gave her food, she was obliged to 


help herself, and in cros sing towards the honey-cells, she. 


had to scramble over the crowd, not an individual of which 
would get out of her way, or seemed to care whether she 
fed or starved. But no sooner did she begin laying than the 
scene was changed, and complaisance, respect and attention, 
hecame the order of the day; one after another extended 
the proboscis with food, and at every step of her progress a 
circle was formed round her by her admiring people. The 
other circumstance, and which varies from the experience of 
Huber, respects the sound emitted by the queens. He says 
that the workers form no guard around the cells of artificial 
queens,—that these are per fectly mute, and he makes several 
remarks by way of accounting for it. The above experi- 
ment completely contradicts this. The cell of the young 
queen was guarded most vigilantly, and both emitted the 
sounds alluded to, perhaps once every minute, for several 
hours together. 
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Experiment 11.—This experiment, which was entirely prac- 
tical, and consisted in turning to account the result of the 
first experiment, respected the formation of artificial swarms, 
an expedient, in my opinion, never to be resorted to, but in 
such cases of necessity as that | am about to detail. From 
the first to the third week of June my hives had all thrown 
their top-swarms; but instead of throwing their second in 
ten or twelve days thereafter, as is generally the case, four 
of them had not cast nearly three weeks after. ‘This was 
probably owing to the unfavorable state of the weather, 
which, by delaying the swarming, had furnished the reigning 
queen with an opportunity of putting to death one or two of 
her intended successors. In these circumstances, from the 
crowded state of the hive, a mass of bees as large as a 
man’s head hung from the alighting-board of each hive; a 
sight grievous to the Apiarian, as these outliers are quite idle. 
Determined to avail myself of Schirach’s and Huber’s dis- 
coveries, | cut out of the Mirror-hive a piece of comb about 
three inches square, containing eggs and worms, and fixed it 
in an old hive full of empty comb. I then removed out of 
sight one of the hives which had an outlying, or rather out- 
hanging, mass on its alighting-board, instantly clapped down 
in its place on said board the empty hive, and forced the idlers 
to enter. They made a tremendous noise, and seemed dis- 
concerted at finding, instead of the rich combs they had hither- 
to been familiar with, nothing but empty cells. This agitation 
was kept up all day by the continued arrival of the bees be- 
longing to the original hive, who had been abroad when their 
habitation was changed, and who now added greatly to the 
population. At noon next day I inspected the new establish- 
ment (a leaf-hive of Huber.) and found, to my satisfaction, 
the foundations of three queen-cells laid in the small piece 
of brood-comb I had given them. In due time a queen was 
hatched,—the hive prospered, and at the end of the season 
I took from it four and a half pints of honey. Finding this 
trial succeed so well, I instantly fell to work with two 
more in similar circumstances, and with the same success. 
One of these died about a month after, but from causes 
which had no connexion with the experiment; the other | 
kept over winter, and it has now swarmed, (July 1, 1823.) 

I had still another which hung out, and from this also I 
forced a cast, but by a method which has been often adopt- 
ed by others. I carried a full hive into a dark place, turned 
it up, placed an empty hive over it, mouth to mouth, and 
drove it partially. Perceiving that half the bees had gone 
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up, and knowing that in these cases the queen is alwa 
among the foremost, I immediately replaced the old Siena in 

; former station, and carried the new one, containing the 
ator to a little distance. As the old hive had plenty of 
eggs and young brood, the bees were at no loss to procure 
another queen ; and the new one having a queen, proceeded 
to work in all respects as a natural young swarm. The old 
one I kept over winter, and it cast this summer. 


| 


Art. LXAI].— Account of a Journey across the Island of New- 
foundland. By W. E. Cormack. Esq. [Ed. Phil. Jou ire | 


Ix the beginning of September 1822. 1 left Smith’s Sound, 

t Random Island. accompanied only by one Micmac In- 
ree and ee nied by two of — tribe. reached St 
George’s Harbour in the beginning November. I en- 
countered more impediments in a Sounpiiehden the under- 
taking than were contemplated at setting out. ‘These chiefly 
arose from having to walk round numerous lakes. which. in 
the eastern division of the — d. are gen erally surrounded 
with wood: and from the ground being covers -d with snow. 
to a considerable depth, a a the 15th of October. 

My courses were determined merely by a pocket compass ; 
from which circumstance, and from being the first traveller 
over this country, | only had it in my power to ascertain its 
general nature and outline. There is much of the interior 
under water; it may be said, within bounds, at least one- 
third of the whole of it. 

The first rocks we met with were granite and porphyry. 
These were succeeded by alternations of granite on mica- 
slate. which. in their turn. were replaced by gramite. Gra- 
nite. sienite. porphyry, mica-slate, clay-slate, and quartz- 
rock, occur in the. district occupied by Melville Lake. In 
the same district there are several kinds of second: ry sand- 
stone, belonging, probably, to the coal and red sandstone 
lormations. The primitive rocks extend onwards to Gower’s 
Lake. The shores of this lake bear a strong resemblance 
to the shores of Freshewater Bay near St Johns. This 
lake has also a dry stony bar, or bank, about its middle, 

67 


rue ¥ 


«a a¥ 


B33 Sock 


oa 


* te tae 
Ps aS SS ee 
» 4 





: 





OTe we 
are, P 











papas 


ee ne Ne 


DE Pr oleh Ae SEE ie Pee AT 
oo Sa 


a el 


uo TRS 


bevtee’ 


ake 2 ae pie, 
Seo BADE & 


ore ae 


fs tc gr: Sgn ry 0's 


Pe Rhee a Re alg ROC he de et 5 mg 





~ bes 


» 
4 
' 
’ 
- 
t, 





530 Mr Cormack’s Account of his Journey across 


running nearly across from its north-west side; the other 
has a bar extending across, and separating the fresh water 
irom the salt. From Gower’s Lake, by Jenette’s Lake, 
fmma’s Lake, Christian’s Lake, Stewart’s Lake, Richard- 
son’s Lake, the country is almost entirely of old rocks, ap- 
parently of the primitive class; the only indications of 
secondary rocks being the agates near Gower’s Lake, the 
basalt at Emma’s Lake and Jenette’s Lake, and the indica- 
tion of coal and iron near Stewart’s Lake. The serpentine 
deposite is succeeded by a great tract of granite, gneiss, and 
quartz, which extends from Jameson’s Lake, by Bathurst’s 
Lake, Wallace’s Lake, Wilson’s Lake, King George the 
Fourth’s Lake, to St. George’s Harbour, i in the Bay of St. 
George, on the west coast of the island*. 

About the centre of the island are several ridges of ser- 
pentine. Here this rock is seen in all its beautiful and nu- 
merous varieties ; and this occurs particularly on the shores 
of Serpentine Lake. ‘The Serpentine Mountain and Jame- 
son’s Mountain also abound in this interesting mineral. 

The west coast is by far the richest in minerals. There 
is coal of a good quality in St. George’s Bay, about eight 
miles from the sea-coast, up the South Barrasway River. 
There are several salt springs; one about two miles from 
the sea-coast, up another Barrasway River,some miles north 
of that where the coal is found; another, a few miles still 
farther north, up what is called Rattling Brook ; and a third 
at Port-a-Port. There is a strong sulphurous spring, close 
to the sea-shore, about a mile north of the Barrasw ay River, 
where the s salt-spring first mentioned is found, (apparently 
what is called the Second River by the chart.) Gypsum 
and red ochre abound between these rivers and Flat Bay, at 
the sea-shore; and the former is also found some miles 
within the country. There is a dark grey coloured marble 
found at Bay of Islands; but, from report, in no great quan- 
tity near the coast. The soil of St George’s Bay is good, 
and not so rocky as in most parts of the island. 

There does not appear to be any good soil in the interior. 
It is almost invariable peat marsh, more or less wet, accord- 
ing to situation, the more elevated parts being rocky. The 





* Thave used the customary privilege of giving names to the lakes and 
mountains | met with in this hitherto unexplored route, and these are in 
compliment to distinguished mdividuals and private friends. The rocks 
I collected were examined by Professor Jameson, 
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stunted woods almost invariably indicate its poverty. The 
short summer does not allow the sun sufficient time to draw 
out, even from the more elevated sloping districts in their 
natural state, the wet of the preceding winter. The best 
soil in the island is near the sea-coasts, particularly the 
banks next to the mouths of some of the large rivers. 

The eastern half of the interior is a low picturesque 
woody country, traversed northerly and southerly by suc- 
cessive ridges of low hills. The western half is mountainous, 
often rugged, barren and nearly destitute of wood; but the 
mountains here do not Hie in ridges ,nor in any particular 
direction, and the lakes and rivers are much larger than to 
the eastward. 

‘The most extensive lake in Newfoundland is called the 
Bay of Islands Lake, said by the Indians to be 60 miles 
long. ‘The second is called the Lake of the Red Indians. 

The largest river is Exploit River. The river of East 
Bay, in the Bay of Despair, admits of the Micmac Indians 
taking up their birch-bark canoes from the sea-coast to Ser- 
pentine Lake. After that, they go on their hunting excur- 
sions. from lake to lake, in skin canoes. by means of the 
rivers, and, occasionally, by portages. From St George’s 
Bay there is a portage of upwards of twenty miles to 
Geor ge the Fourth’s Lake, before the Indians enter upon the 
great lakes of the interior. 

Roads, or rather paths, which would admit of horses and 


cattle passing In summer, could be made across any part of 


the interior. The chief labour and expence attending their 
formation, would consist, in surveying the routes, to avoid 
lakes, and in general, woods; the latter frequently covering 
very rocky districts. With proper and seasonable care, 
considerable quantities of wild hay could be procured from 
the marshes. Were Government to countenance the facili- 
tating a communication overland, between St John’s and the 
neighbouring bays, the intercourse would become more 
frequent and less dangerous than it has been, particularly in 
Winter. 

7 a botanical point of view, the interior does not appear 
to be particularly interesting, after having examined the 
country near the sea-coast. ‘The island altogether, however, 
affords a wide field for research to the botanist, particularly 
as to shrubs. The naked parts of the country, in general, 
including the marshes, exhibit appearances of having been 
once wooded. Roots and trunks of trees are generally 
found under the surface. Many are of larger dimensions 
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than any now growing in their vicinity. They have evi- 
dently been destroyed by fire; and from the poor soil in 
this cold region several centuries seem necessary to produce 
a forest of any magnitude. A thin wiry grass, with lichens 
and mosses, cover the marshes; and these, with whortleberry 
bushes, and several diminutive shrubs, predominate on the 


higher unwooded districts. Spruces, Larch, and Birches, 
compose the woods. ‘The pine is seldom seen, and is com- 
monly so stunted or shrubby, as to be of little value for 
timber. The mountain-ash is sometimes met with. The 
only good timber in Newioundland grows near the sea 
coasts, and particularly, on the banks of the large rivers, 
Ww here the best soil is found. 

The western division being nearly destitute of wood, 
affords pasture to numerous herds of deer (the Carribou.) 
Of these animals there are here many thousands ; indeed, 
the country seems covered with them. ‘They migrate east- 
ward to the woody districts in winter, and return westward 
very early in spring. ‘Their flesh forms almost the sole sub- 
sistence of the Indians. 

Beavers have, in former times, abounded in all the woody 


districts. and in some places considerable numbers of them 


are still found, particularly north of the Bay of Despair and 
For bene Bay, and in the vicinity of White Bay. 

The other wild animals of the country are not numerous, 
except foxes, near the sea-coast. 

Geese, ducks, and gulls, with some other aquatic birds of 

assage, breed in considerable numbers in the interior. 
They collect in flocks, and leave it for the coast, as soon as 
the ponds are frozen over. 

The Micmac Indians visit the interior chiefly in pursuit of 
beavers. They generally allow the different districts where 
these animals are found, a periodical respite of three years, 
visiting them alternately in the autumn, in small hunting 
parties. On these occasions the Indians generally take their 
families with them. ‘The canoes used on the lakes are 
partly from necessity, and partly for the sake of convenience, 
made of basket-work, covered over outside with deer-skins: 
the latter requiring to be renewed commonly once in six 
weeks. In construction these canoes resemble those of the 
antient Britons. 

The whole number of this tribe in Newfoundland does 
not, in as far as I could learn, much exceed 100. ‘They 
are generally divided into three bands; one at Flat Bay in 
St. George’s Bay; one at Great Cod Pay river, and one al 
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Bay of Despair, near Weasel Island. Part of them occa- 
sionally resort to two or three favourite places on the coast. 

‘The attention of government has several times been turned 
towards endeavouring to open an intercourse with the Red 
Indians. All attempts hitherto to accomplish this object 
have been unsuccessful. The failure may, on very good 
grounds, be attributed to the interference ‘of the Micmacs. 
The latter are jealous lest, if any intercourse were estab- 
lished with the ‘English, the others should share in the fur 
trade. ‘lo prevent this, they take most effectual methods of 
impressing these timid creatures with a dread of their fire- 
arms, and of leading them to entertain the same fears from 
the fire-arms of the English. 

The value of this piece of policy appears to be well un- 
derstood by the Micmacs, and has been pursued unknown to 
the English. By a judicious management, however, the 
Micmacs might be aah instrumental in bringing about the 
intercourse so much desired. As a first step towards it, it 
might not be improper for our Colonial Government to 
threaten in a manner suited to the occasion, such of the 
Micmacs as injure any of the other tribe, with severe punish- 
ment, and offer rewards to such of them as will interfere and 
bring about a friendly intercourse between the Red Indians 
and the English, © 

The Red Indians are not numerous. Judging from the 
extent of country which they inhabit, their number cannot 
exceed a few hundreds. They do not appear to go now 
farther south into the interior, than the vic inity of the Great 
Lake, the shores of which they inhabit, and which bears 
their name. They communicate with the sea from this lake 
by E xploit River. 

It is a common report that the Micmacs plunder this tribe 
of their furs. There is no doubt that they frequent the 
Red Indian territory, and studiously conceal from the Eng- 
lish the nature and object of such visits. 

The Micmacs say, among other things, of the Red Indians, 
that they catch deer in the pound and kill them with spears, 
and that they dry great quantities of their flesh in autumn, 
as provision for winter. ‘They also complain, that when 
they are encamped in the country of the Red Indians, the 
latter, during the night, steal their axes. And they even 
affirm that this tribe are in the habit of dev ouring each other. 

I discovered no traces of them, although I was, by the 
account of some Micmacs whom I met with hunting in the 
interior, at one time within twenty-five miles of their country. 
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I regretted very much that the smallness of my party, and 
more particularly the late season of the year, rendered it 
imprudent to go far enough north, to have an opportunity of 
seeing them. 


Art. LXIII].—An Account of the Effect of Mercurial Va- 
pours on the Crew of His Majesty’s Ship Triumph, im the 
year 1810. By Wm. Burner, M. D. one of the Medical 
Commissioners of the Navy, formerly Physician and In- 
spector of Hospitals to the Mediterranean Fleet. [ Phil. 
Trans. | 


Ir has long been known, that in the vacuum of barometers, 
mercury rises in a vaporous state at the usual temperature 
of this climate, and that persons employed in the mines 
from whence this metal is produced, as well as those who 
are employed in gilding and plating, have suffered pany tic 
and other constitutional affections, from inhaling the air 
saturated with mercurial vapours: had any doubt remained 
of mercury existing in the state alluded to, it would be 
effectually removed ‘by the experiments made by Mr Fara- 
day, detailed in. the twenticth number of the Journal of 
Science, &c. 

An unprecedented event which occurred in one of His 
Majesty’s ships of the line, at Cadiz, in the year 1810, a 
short time before | took upon me the charge of the medical 
department of the Mediterranean Fleet, has afforded me an 
opportunity of illustrating this subject on a very extensive 
scale, the details of which may not, perhaps, be uninterest- 
ing to the Royal Society. 

The Triumph, of 74 guns, arrived in the harbour of Ca- 
diz, in the month of February 1810; and in the following 
March a Spanish vessel, laden with quicksily er for the mines 
in South America, having been driven on shore in a gale of 
wind, and wrecked under the batteries then in possession of 
the French, the boats of this ship were sent to her assistance, 
by which means, during many successive nights, about one 


o 
hundred and thirty tons of the quicksilver were saved and 
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carried on board the Triumph, where the boxes containing 
it were — ally stewed in the bread-room. 


The ereury, it appears, Was firs t confi ned in blad iders 


the bladders in small barrels. and the barrels in boxes. 


The heat of the weather was at this time considerable. and 
the bladders. having been wetted in the removal from the 
wreck, soon rotted, and the mercury to the amount of sever- 
al tons, was speedily diffused through the ship , mixing with 
the bread, and mere or less with the other provisions. The 
etiect this accident was soon seen, by a great number of 
the ship ‘"s crew. a® well as several of the officers, being 
lv afiected with ptyalism, the surgeon and purser be- 
ing among the first and most severely atiected. by the mer- 
cury’s flowing constantly into their cabins from the bread 
room: their cabins being, as is usual, on the orlop deck. 
seperated from this store by partitions of wood. 


In the space of three weeks from the mercury’s being re- 
ceived on board, two hundred men were afflicted with ptya- 
lism, ulcerations of the mouth, partial paralysis in many in- 
stances, and bowel complaints. These men were removed 
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necessity of removing twenty seamen and the same number 


i it of marines, with two serjeants and two corporals, to a sloop 
A) te | of war and the transports in company. On their arrival at 
i 2 Cawsand Bay, near Plymouth, on the 5th of July, not one 
ee remained on the list for ptyalism. 

mie The effects of the mercurial atmosphere were not confined 
A ie | to the officers and ship’s company ; almost all the stock, 
ei bee consisting of sheep, pigs, goats, and poultry, died from it; 

yb mice, cats, a dog, even a canary bird, shared the same fate, 
a ae though the food of the latter was kept in a bottle closely 


corked up. 
The surgeon (Mr Plowman) informed me, in conversation, 
ie ie that he had seen mice come into the ward-room, leap up to 
1 some height, and fall dead on the deck. 
; The Triumph, previous to this event, had suffered conside- 
rably, by having a number of her men attacked with ma- 
iE lignant i 5, W hich at one time prevailed to a considerable 
| extent in our ships, both at home and abroad; and in many 
of the men who had so suffered, the ulcers, which had long 
been completely healed, without even an erasure of the skin, 
broke out again, and soon put on a gangrenous appearance. 
The eee was very deleterious to those having any ten- 
dency to pulmonic altections: three men died of phthisis 
pulmonalis, who had never complained, or been in the list 
before they were saturated with the mercury ; and one man 
who had sufiered from pneumonia, but was “perfectly cured, 
and another who had not had any pulmonic complaint be- 
| fore, were left behind at Gibraltar, labouring under confirmed 
ay phthisis. ‘Two only out of so large a number affected died 





1 Be from ptyalism, gangrene having isloee place in their cheeks 
bey and tongue ; they had previously lost all their teeth. In the 
3 At case of a woman who was confined to bed in the cockpit 
q i with a fractured limb, not ned were all the teeth lost but 
j i many exfoliations also took place from the upper and lower 
bit jaws. 

tine The mercury showed its effects upon the ship herself, by 
ee the decks being covered with a black powder; but quick- 
.: fri silver was not discovered at any time in this powder in a 
pn! native or globular state, though the brass cocks of the 
Li it boilers. and the copper bolts of the ship were covered with 


c the metal, the last to some extent within the wood; a gold 
watch, cold and silver money kept in a drawer, a and likewise 
some of the iron-work of the ship which had been kept 
bright, evidently showed the influence of the prevailing 
atmosphere, being in some places covered with quicksilver. 
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am a communication with which Mr Plowman, surgeon of 
> Triumph, has obliged me, he states, that those who 
messed and slept on the orlop and lower decks. with the ex- 
ception of the midshipmen, sutlered equally, while those on 
the main or upper deck were not so severely affected: the 
men who lived and slept under the forec astle escaped with 
a slight affection of the gums. The only reasons which 
can be assigned for the partial escape of the midshipmen, 
are, that the windsails were kept always in action, and that 
these gentlemen were almost constantly on deck, or were 
more frequently employed on service out of the ship in pro- 
portion to their numbers, than the men. 

Various — were entertained of the manner in which 
the systems of the sufferers were brought under the in- 
fluence of the mercury. By some, it was supposed to have 
originated from the use of the bread and other provisions, 
with which the mercury had mixed itself: and to such an 
extent was this opinion ‘carried, that I find, by reference to 
oificial documents in the Victualling Office, seven thousand 
nine hundred and forty pounds of biscuit were condemned 
as unserviceable from having quicksilver mixed with tt. 

By others, among whom was Mr Plowman, the surgeon, 
it was considered to have arisen from inhaling the mercu- 
rialized atmosphere; and from the preceding details, I think 
there cannot remain a doubt that this opinion was the true 
one. 

it is well known, that mercury, in its native state has 
often been administered in very large doses in cases of ob- 
stinate constipation, without producing any specific effect on 
the system, merely removing the affection by its specific 
gravity. I have, however. reason to believe. from the ac- 
counts of Orfila and others, that if the mercury was to be 
retained in the intestines for some time, and thus subjected 
to the action of the contents of the stomach and bowels, a 
part might become oxidated, and being conveyed into the 
system by means of the absorbents, would there show its 
pecific effects. 

B ut after the removal of the provisions, &c. at Gibraltar, 
many fresh cases occurred, and many relapses among those 
who had been cured out of the ship, ‘took place or their re- 
turn to duty on board, which effectually destroys the pro- 
ba bility of this having been the cause of the succeeding 
pty alism, and other morbid affections. 

It only remains for me to offer my opinion, of the manner 
In w hick the system became saturat ed by the mercury ; and 
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this I conceive to have been effected by inhaling the mercu- 
rial vapours ; the quicksilver being then in the most perfect 
state of division, was readily taken up by the absorbents of 
the lungs, and soon showed its influence on the system gene- 
rally. ‘This idea is very much strengthened by the eflect 
which was produced on the animals on board, already men- 
tioned, as well as by the circumstance of a great number of 
men being attacked after the ship was cleared at Gibraltar 
and till she arrived in a more northern latitude. 

It may be considered out of place here, to give any detail 
of the curative means employed. I shall therefore only 
briefly state, that sulphur given in large quantities inter- 
nally, produced no alleviation in the symptoms; on the 
contrary, it greatly augmented the bowel complaints, with 
which many of the men were afflicted, and brought on a 
most severe tenesmus ; consequently it was laid aside: ap- 

lied externally it was of no use. 

The only plan which produced effectual relief was re- 
moval from the ship, with the frequent use of small doses of 
neutral salts and detergent gargles. 


| 
| 


Arr. LXIV.—Remarks on some of the American Animals of 
the Genus Felis, particularly on the Jaguar, Felis Onca 
Tinn. By T. 5. Traitt, M. D. F. R. S. E., & ce. = [ Mem. 
Wern. Soc. ] 


Amonce the genera into which Linneus has distributed the 
higher animals, none seems more natural, or better defined, 
than the genus Felis ; yet such are the vague descriptions 
given by most travellers, and by the older naturalists, that 
we are still in uncertainty respecting several of the species 
which compose it. My attention has been particularly 
drawn to this genus, by accidentally meeting with skins, and 
occasionally with living animals belonging to it, which ! 
have in vain endeavoured to reconcile to the descriptions of 
authors ; and the magnificent collection of zoological draw- 
ings in the possession of Lord Stanley has made me ac- 
quainted with several of the feline genus, which do not ap- 
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pear to have attracted the attention of our best systematic 
writers. 

The feline animals belonging to the American Continent 
are numerous, and have generally been ill described by 
naturalists. Indeed there appears to be a singular prejudice 
res pecting x them in the minds of many zoologists. Because 
neither the lion nor the tiger (the monarchs of the forest in 
the Old Wor!d) is found in America, it was a favourite dog- 
ma with a celebrated author, that the beasts of prey of the 
New Continent were inferior in courage and ferocity to 
those animals of the Old World. which they most nearly 
resembled. It is true. that none of the beasts of prey of 
America equal in size and power the lion of Africa, or the 
great tiger of Bengal: but the jaguar. ~ puma, and black 

cer of dy ree America. equal in courage and ferocity the 
ania . leopard, and onca, the animals of the other conti- 
nents W “hich th ey app roach most nearly in — and habit. 

Buffon and some other writers have described the jaguar 
and puma as destructive to other quadrupeds, but as cow ard- 
ly and fleeing from the approach of man. It is now well 
ascertained that Butifon has confounded the true jaguar of 
South America with the ocelot. a much smaller and less 
formidable animal ; and his account of the puma seems t 
be taken from the descriptions of those who have onl 
seen the animal in the vicinity of human civil lization. That at 
eloquent writer has admitted the commanding influence of 
the experience of human prowess in su bduing > th e courage 
of even his favourite animal the lion. “A single lion of the 
desert will frequ ent ly attack a whole caravan; and if. after 
a aie and obstinate encounter, he exp riences fatigue, 
Instead of fiving, he retreats fchting with a bo!d front to his 
pursuers. Those lions. on the contrary. who dwell] in the 
neighbourhood of the towns and villages of India and Barba- 
ry. _ ing acquainted with man, and having felt the power of 
his wes ‘pons. have lost their native courage to such a degree, 

they fiy from the threatenings of his voice, and dare 
not assail him. Thev content themselves with preving on 
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where their native ferocity has been compelled to ac- 
knowledge the superiority of human intellect and arms. 
Recent observations have shown how ill founded ihese 
speculations of the French naturalist have been. 

Humboldt mentions many instances of the ferocious 
courage of the great jaguar. Among others, an animal of 
this species had seized a horse belonging to a farm in the 
province of Cumana, and dragged it to a considerable dis- 
tance. “ The groans of the dying horse,” says Humboldt, 
“ awoke the slaves of the farm, who went out armed with 
lances and cutlasses. ‘The animal continued on its prey, 
awaited their approach with firmness, and fell only after a 
long and obstinate resistance. This fact, and a great many 
others, verified on the spot, prove that the great jaguar of 
Terra Firma, like the jaguaret of Paraguay, and the real 
tiger of Asia, does not flee from man, when it is dared to 
close combat, and when it is not alarmed by the great num- 
ber of its assailants. Naturalists are now agreed, that 
Buffon was entirely mistaken with respect to the largest of 
the feline genus of America. What that celebrated writer 
says of the cowardly tigers of the New Continent relates to 
the small ocelots; and we shall shortly see, that on the 
Orinoko the real jaguar of America sometimes leaps into 
the water to attack the Indians in their canoes.” 

[ am personally acquainted with gentlemen who have 
hunted the jaguaret in Paraguay, and’ who describe it as a 
very courageous and powerful animal, of great activity, and 
highly danger ous when at bay. Both these species and the 
puma are rendered more formidable by the facility with 
which they can ascend trees. I have been assured by 
several friends, who have repeatedly hunted the tiger in 
India. that even this “most beautiful and cruel of beasts of 
prey,” as it is termed by Linnzus, generally endeavours to 
escape from the hunters, unless hard pressed, or surprised 
in a situation from which retreat is difficult ; and one gentle- 
man informed me, that, on a shooting excursion, to his great 
horror he found himself without a companion in a small 
field, in which he espied a tiger watching him; that, finding 
retreat impossible, he advanced against the animal firmly. 
when it slowly retired, until he had an epportunity of 
dispatching it with his rifle. 

Such instances show that there is no striking difference 
between the habits and courage of the beasts of prey of the 
Old and New Continents, as imagined by Buffon. 
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While naturalists have been so unjust to the character of 
the American animals of this genus, the forms of these 
quadrupeds have not been more fortunately delineated in 
our engravings. For instance; the figure of the black tiger 
in Buffon, and in his copyist Shaw, i is so wretchedly drawn, 
and its limbs are so distorted, that not a trace of the genuine 
form is preserved ; but it is considerably better given in the 
respectable work of Pennant. ‘The figures of the jaguar 
and puma, in both the former works, are inaccurate in many 
respects, especially in the form of the heads, and in giving 
no idea of the fierce expression of the countenances. The 
figure of the ocelot, in Shaw, is an absolute caricature, and 
conveys no idea of the sprightly motions and strength of 
this beautiful miniature of the leopard. 

These circumstances have induced me to lay before the 
society an account of a very beautiful jaguar from Paraguay, 
which was some time ago alive in Liverpool. When the 
animal arrived, it was in full health, and, though not fully 
grown, was of very formidable size ood strength. The 

captain who brought it could venture to play with it, as it 
lay in one of the boats on deck, to which it was chained ; 
but it had been familiarised to him from the time it was the 
size of a small dog. 1 did not venture to take measure- 
ments of it; but it appeared to be between six and seven 
feet in length (including the tail,) and to stand between two 
and three feet in height at the shoulder. ‘The size of the 
fore-legs seemed very great in proportion to the bulk of the 
body, and especially of the hind-legs and rump of the 
animal. ‘The ground-colour is bright fulvous ; the fur is 
—. thick, and glossy, all over the body. It is variegated 
by long chain-like spots. A chain of such spots passes 
down the spine from the shoulders to the tail, which consists 
chiefly of single spots; but some of them are double. On 
each side of this chain are several rows of open spots, 
formed by a glossy border of black, including one or more 
spots of the same colour. As they descend the sides of the 
animal, these borders become interrupted, and present the 
appearance of clusters of four irregular oblong spots, with 
occasionally one or more small, central dots. Viewed from 
above, the back has no inconsiderable resemblance to the 
markings of the shells of some species of tortoise, from the 
peculiar arrangement of the colours, and the equality of the 
spaces between each cluster of spots. The face, sides of the 
neck, and both sides of the legs, are thickly studded with 
small black spots. ‘The ground-colour of the lower part of 
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the body and inside of the thighs is dull-yellowish white ; 
but the belly is spotted with large, black, irregular marks. 
The hair of the tail is not glossy: its upper part is 
marked with a zigzag pattern, and its lower part is °*nu- 
lated with two or three broad blackish-brown rings, epa- 
rated by dull yellow stripes. ‘There are two distinct sets of 
vibrisse ; the first of which are the longest, and are placed 
two or three inches before the scanty hairs of the other set. 
The teeth are very large and strong. ‘The whole animal 
had an appearance of activity and strength, which fully con- 
firmed the accounts of its prowess collected by Humboldt. 


Feuis Puma. 


For this animal I would propose the following specific 
character, which appears necessary to distinguish it com- 
pletely from Felis unicolor, described by me in the third 
volume of the Society’s Memoirs. 

FELIS, corpore dilute badio; auribus nigris ; cauddé clavi- 

ormi, apice nigricantt. 

Cat, with a light-bay body; black ears ; a claviform tail, 

brownish-black at the tip. 

I had an opportunity of inspecting several skins of this 
animal, the property of Mr Edmonston, who had killed them 
in the interior of Demerary. None of them were without 
the marks indicated in the specific character. The whiskers 
of all arose from a dark coloured spot on the face. The 
blackish tip of the tail measured five inches ; and, from the 
length and position of the hairs, made the extremity the 
thickest part of the tail, or gave it a claviform shape. One 
of these animals was a female, shot while searching for prey 
in a lofty tree: its whe!lp was at the bottom, feeding ona 
monkey, which had probably been killed by the mother. 
The young one was also shot. The body of the latter 
measured, from nose to tail, two feet, and the tail one foot 
one inch. ‘The upper part of the body was not of an uni- 
form colour like the dam, but it had three chains of blackish- 
brown spots along its back, with several scattered markings 
of the same colour on its sides, neck, and shoulders. The 
crown of the head had several obscure stripes ; but the 
blackish spot at the roots of the vibrisse, and the black 
backs of the ears, were very conspicuous. ‘The lower part 
of the body, and the insides of the limbs. were of a dirty 
yellowish-grey, with dull brown bars. ‘These marks disap- 
pear in the full- -grown animal. 
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The largest of Mr Edmonston’s specimens seemed an 
animal of prodigious power. It had a much larger head, in 
proportion to its size, than the figures of Buffon and Shaw ; 


and its canine teeth were enormously large. The Fr 





sions are as follow : Feet. Inch. 
Length from nose to tail . : , ‘ 4 9 
of tail : . ‘ ‘ , » He 
Total length . , , : , : 7 3 
Length of the head . , , : ae 
Circumference of ditto : : . , 1 9% 
Length of the large canine teeth above the jaw O 1% 


Live rpool, November 1622. 


Art. LXV.—On the detection of small quantities of Arsenic. 
Ina letter to the Editor of the Annals of Philosophy. By 
Te. S. Traitr, M. D., &c. [Annals of Philos. ] 


Your very interesting paper in the last number of the 
Annals, on the tests of arsenic, followed by an application 
to examine the contents of a stomach in which I discovered 
that deleterious substance, has drawn my thoughts to a sub- 
ject which has often engaged my attention, from having been 
repeatediy called on to determine the nature of substances 
found in the alimentary canal of persons who have died 
under sus spicious circumstances. 

Your remarks on the application of the usual liquid tests 
are extremely just, and in my opinion, leave nothing further 
to be derived on the subject; but | have long been aware of 
the erroneous opinion entertained by authors of reputation, 
respecting the inutility of attempting to reduce to the metal- 
lic state, portions of white arsenic considerably less than a 
grain. Even by the common process, I have often succeed- 
ed in reducing to a perfect metallic film much less than half 
a grain of the arsenious acid; although it was the opinion 
of the celebrated Black, that one grain, and of Dr Bostock 
that three-quarters of a grain, are the smallest quantities 
from which we can hope distinct results by this process. | 


may here notice the importance of attempting the reduction 
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in all cases of suspected poison; for it has several times 
happened, that 1 have been able to show the presence of 
arsenic in cases where it has been supposed absent, because 
the white powder gave no alliaceous smell when thrown on 
a live coal. ‘This method of operating should be abandoned ; 
because the carbonic acid and sulphurous vapour from the 
coal disguise the peculiar odour of the arsenic; and much 
of the powder is probably raised in vapour without reduc- 
tion, and consequently without giving out the alliaceous 
smell. | 

The trouble and delay of preparing a coated tube induced 
me long ago to attempt the reduction in a thin glass tube, 
with the naked fire, or with the blow-pipe ; and the facility 
thus obtained made the reduction much less irksome. But 
your happy suggestion of the spirit-lamp has rendered the 
process still more easy—even elegant; and has enabled 
me to produce unequivocal metallization of arsenic from 
portions of the white powder far more minute than what has 
been mentioned—a circumstance of no small moment, as it 
affords the most unexceptionable test of what may affect the 
life of a human being. 

The following simple appartus is all that is requisite ; and 
after many trials, ] gave the process about to be described, 
the preference. 

Take a thin glass tube 23 inches long, and about 0.4 inch 
wide, closed at one end, with a slightly dilated mouth ; like 
the common test tubes of the blow-pipe apparatus. A piece 
of copper wire, loosely twisted round its upper end, serves 
to attach it to any convenient support, at an angle of about 
30° or 40°; while the flame of a spirit-lamp is applied 
to the closed end of the tube containing the mixture to be 


reduced. 
I employ either the black flux, or a little subcarbonate of 


soda or potash mixed with charcoal powder.  Lither of 
these should be at least equal to thrice the weight of the 
substance to be ascertained; but a small excess of them is 
safer than the opposite extreme. Where the quantity is not 
very minute, it is unnecessary to grind the whole ingredients 
together, but mixing them on a piece of glass, or of writing 
paper, with the point of a knife, before they are introduced 
into the tube, will be sufficient. The tube should be dry 
and clean; and its orifice may be slightly stopped with 
paper- Where the quantities are very minute, I usually 
grind them in an agate mortar; but as every such manual 
operation, however simple, is embarrassing to those little 
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habituated to experiment, I consider it very useful to simpli- 
fy the process by omitting this operation, and substituting 
an addition of charcoal powder, after the mixture is intro- 
duced into the tube. The flame of a spirit-lamp will speedi- 
ly raise the closed end of the tube to a dull red heat, and in 
less than two minutes, a shining metallic crust will invest the 
upper side of the inclined tube, about half an inch from the 
flame. When the tube is cold, I] shake out the loose mate- 
rials from the bottom, and then scrape off the metallic crust 
from its sides with a knife. This saves the tube for further 
use, a matter of some consequence in the country. By this 
process I have reduced less than one-eighth, and even than 
one-tenth of a grain of arsenious acid, or, as it 1s sometimes 
called, the white oxide, to the metallic state. The metallic 
crust afforded by one-tenth of a grain, was perfectly distinct 
tothe naked eye, and very conspicuous when a lens was 
employed. The scrapings of the tube in this case glistened 
strongly, with a metallic lustre, on the clean blade of the 
knife; and when six different portions of this substance were 
projected on a poker, heated to a dull red, each gave a dis- 
tinctly visible white smoke, and decided alliaceous odour ; 
although each portion could only have contained about 
1-78th of a grain of the metal. 
| may ~ that if a clean knife be held in the fume, a 
portion of a white powder will be condensed on the blade, 
even from thee most minute portion of arsenic which ] have 
thus volatilized. 


Art. LX VI.—On the action of Platinum on Mixtures of Oxy- 
gen, Hydrogen, and other Gases. [Jour. Roy. Instit.] 


A sineutar discovery has been lately noticed in the 
scientific Journals of Europe, made by M. Deebereiner. He 
has found that upon subjecting a preparation of platinum 
called usually platinum sponge to a stream of hy drogen gas, 
‘hat the metal becomes ignited and that the gas generally 
inflames. The following article contains a condensed ac- 


count of the observations which have been made with 
relation to this subject. [Ed. B. J.] 

The preparation of platinum observed by Mr E. Davy, 
Which ignites in contact with the vapour of alcohol, is well 
69 
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known. M. Debereiner, by precipitating a solution of pla- 
tinum by sulphuretted hy drogen, and exposing the dry pre- 
cipitate to the air for a few weeks, obtained an oxidized 
sulphuret, having similar properties, and further ascertained 
that both these substances enable the alcohol to attract 
oxygen gas, producing acetic acid and water at the same 
time with the phenomena of ignition before referred to. By 
further experiments, it was ascertained that neither oxygen 
nor carbonic acid gas was absorbed by these two substances, 
but that every inflammable gas was; and 100 grains of the 
protoxide of platinum (Mr Davy’s substance, ) absorbed from 
15 to 20 cubic inches of hydrogen gas with ignition of the 
substance, and also of the hydrogen, if prev iousl y mixed with 
air or oxygen. ‘The preparation of platinum charged with 
hydrogen readily attracts as much oxy gen as W ill Ceenbine 
with the hydrogen it contains, so that air being admitted, 
the oxygen instantly disappears ; and even ammonia is 
formed, if there be ‘not enough oxygen for the hydrogen 
in the platinum. The platinum immediately reduced, loses 
some of the properties it before possessed, but retains the 
power of determining the combination of hydrogen gas with 
oxygen gas, and with the evolution of so much heat, as. if 
the experiment be made properly. to ignite the platinum. 
M. Deebereiner immediately concluded that the platinum ob- 
tained by heating the ammonia-muriate would have the same 
effect, and found his expectations confirmed by experiment. 
This experiment was made July 27, 1823. 

M. Deeberciner considers the phenome non asan electric 
one, and that the hydrogen and platinum forma voltaic com- 
bination, in which the former represents the zinc. Another 
remarkable result was obtained with the oxidized sulphuret 
of platinum. Placed in contact with carbonic oxide, the gas 
diminished to one half, and became carbonic acid; hence it 
is decarbonized by the solid substance. Ina supplement to 
the paper just abstr acted,in which M. Deebereiner describes 
the mode of making the experiment, as we have stated, by 
a jet of hydrogen, he mentions, also, that he had applied it 
to the construction of a new apparatus for procuring fire. 

In a further communication to the public,* on this subject, 
M. Debereiner says, that the energy of hy drogen is so 
much increased by the presence of platinum 1 in powder, that 
it will in a few minutes completely separate one part of 


A 





* Annales de Chimie, xxiv. 91. Bib. Uniy. xxiv. 54. 





of Oxygen, Hydrogen, and other Gases. 547 


oxygen from 99 of nitrogen, an effect which the strongest 
electrical spark will not produce. In these experiments pla- 
tinum in powder is mixed with potter’s clay, moistened, and 
made into small balls, about as large as a pea ; these are dried 
and then heated to redness. One of these balls weighing 
from 2 to 6 grains, will convert any quantity of detonating 
gas into water, and may be employed above a thousand 
times, if dried carefully after each operation. The com- 
pound gases, containing hydrogen, do not combine with oxy- 
cen, W hen i In contact w vith piatinum. <A jet of hydrogen on 
the platinum, precipitated by zinc from a solution, made it 
red hot, with a crackling noise and sparks ; this powder is a 
mixture of platinum and its oxide, and converts alcohol, when 
oxygen is present, into acetic acid. Nickel prepared from 
the oxalate, hus the property of converting oxygen and 
hydrogen gases slowly into water. 

MM. Dulong and Thenardt, have verified the experl- 
ment of the ignition of platinum by a jet of hydrogen, and 
have added some other facts on the same subject. They 
remarked. as M. Deebereiner had done. that, introduced into 
a mixture of oxygen and hydrogen, it determined the com- 
bination of the gases sometimes with ignition ; that the pla- 
tinum, strongly calcined, loses the property of becoming 
incandescent, but still slowly causes condensation; that 
finely divided platinum, obtained by other means, or wires, 
or lamine. had no action at common te mperatures, but that 
very thin leaf platinum crumpled up together acted instantly, 
although the same leaf rolled round a cylinder of glass, or 
suspended freely in the gases, had no action; but the leaves, 
wires, powder and plates, all acted slowly at temperatures 
between 400° and 572° F. Palladium in thin pieces acted 
at an elevated temperature, as well as platinum of the same 
thickness. Rhodium caused the formation of water at about 
464° F. Gold and silver, in leaf, acted at a temperature 
somewhat under that of boiling mercury. 

Carbonic oxide and oxygen form carbonic acid; nitrous 

gas is decomposed by hy drogen at the common temper: ature, 
b yy contact with spongy “platinum, and a mixture of olefiant 
yas, with sufficient oxygen is changed into water and car- 
bonic acid at 572° F. 

These philosophers then observe, that certain metals have 
the property of decomposing ammonia, without absorbing 





t Annales de Chimie, xxiii. 440. 
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either of its elements, at a temperature at which the ammo- 
nia by itself would be quite unchanged; 150 grains of iron 
wire are thus sufficient for decomposing nearly the whole of 
arapid current of ammoniacal gas, continued for 8 or 10 
hours, whilst thrice as much platinum wire does not produce 
a like effect, even at a much higher temperature. ‘These re- 
sults depend, perhaps, on the same causes which make gold 

and silver effectual in combining oxygen and hydrogen at 
572° F., massive platinum at 518° F., and spongy platinum 
at common temperatures. Now as iron so well separates 
the elements of ammonia, and scarcely at all effects the 
combination of hydrogen with oxygen, whilst with plaunum 
it is the reverse; the authors are induced to suppose that 
some gases tend ‘“ combine under the influence of metals, 
and others to separate, the eflect varying with the nature of 
each; but they refrain from offering conjectures until sup- 
ported by experiments. 

MM. Dulong and Thenard, have also ascertained that 
spongy palladium will inflame hydrogen as platinum does; 
that iridium in the same form’ became hot and produced 
water; that cobalt and nickel in masses, cause the gases to 
combine at about 300° F. ; that cold spongy platinum formed 
water and ammonia, with nitrous gas and hydrogen ; and 
acted also on mixed hydrogen and nitrous oxide gases. 

Mr W. Herapath* has made experiments on this subject, 
most of which, being of a similar nature to some of those 
already described, we omit to specify. His attention was 
particularly directed to the temperature at which the effect 
first began to take place, and he states, as the results of his 
experiments on this point, that if the gases have a tempera- 
ture of 55°, the platinum requires a temperature so high as 
98° to cause them to unite. 

Mr Garden, of Oxford Street, has also experimented on 
this subjectt, and has found, that the black powder, consist- 
ing of iridium and osmium, left when crude platinum is 
digested in nitro-muriatic acid, if heated red hot and then 
suffered to cool, acts as well as spongy platinum itself. He 
also ascertained that a jet of hydrogen cooled to 32°, if 
thrown upon spongy platinum cooled “also to 32° , quickly 
heated it to whiteness, and became inflamed, a result which 
contradicts Mr Herapath’s statement, and shows that the limit 





* Philosophical Mag. Ixii. 28. 
+ Annals Phil. N. 5. vi. 466. 





Debereiner’s Eudiometer. 549 


of temperature at which spongy platinum ceases to act on 
mixed oxygen and hydrogen gas has not yet been attained. 


To the preceding we annex the following, from the 
Philos. Mag. : 


Debereiner’s Eudiometer. 


“ The very remarkable discovery of Professor Deebereiner, 
concerning the relation of the metallic powder of platinum 
toa gaseous mixture of hydrogen and oxygen,” observes 
Prof. Gmelin, “I found confirmed in a splendid, but at the 
same time ina dangerous manner. I caused a few cubic 
inches of hydrogen gas to enter into an eudiometer two 
inches in width, and the glass of which was one line in 
thickness ; and then brought the platinum-powder, wrapped 
up in white blotting paper, through the quicksilver, into con- 
tact with the gas. I then caused oxygen gas to enter into 
the eudiometer, and when but few bubbles had ascended, a 
terrible explosion took place, which shivered the glass into 
a thousand pieces, which were thrown about to the distance 
of ten feet. It is remarkable that neither myself nor Prof. 
Bohnenberger, who stood by, was in the least injured. I do 
not consider it superfluous to communicate this experiment 
to you, since it proves that great caution is required in 
attempting ite In Prof. Dcebereiner’s experiments, no ex- 
plosion appears to have taken place. 1 afterwards made the 
experiment with hydrogen and atmospheric air, and found 
that a considerable diminution of volume followed ; but it 
appeared at the same time, that much of the oxygen re- 
mained ; for the residue still exploded strongly by means of 
the electric spark ; and a considerable diminution of volume 
again took place. It appears therefore that this method will 
not answer the purpose of an eudiometer. 

“* The further results I obtained are as follows : 

1. It is indifferent whether the hydrogen be first brought 
into the vessel, the platinum powder afterwards, and then 
the atmospheric air; or whether the hydrogen gas and 
the atmospheric air be first mixed in the vessel, and the pla- 
tinum powder then introduced. 

2. Much humidity prevents the absorption. 

3. Silver dust (obtained from nitrate of silver by copper) 
and gold dust (obtained from muriate of gold, precipitated 
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by iron, and purified by hot muriatic acid and water) do not 
roduce the least effect not even with oxygen gas.” 

The above is translated from a letter of Prof. Gmelin to 
Prof. Schweigger, published in the October number of the 
Neues Jour. fiir Chemie, &c. of the latter, who makes the fol- 
lowing remark on Prof. Gmelin’s conclusion as to the inap- 
plicability of Doebereiner’s discovery to eudiometrical pur- 
poses :—* Under what conditions this may notwithstanding 
be the case, will be seen in our next, in which will appear 
an account of the proceedings of the German explorers of 
nature, to whom, on the 20th of September, Prof. Doebe- 
reiner communicated his remarks and experiments.” 

From Schweigger’s Journal for November, we accordingly 
extract the following:— At a meeting of the Society of 
the Explorers of Nature, held on the 20th of September, 
1823, Prof. Doebereiner fulfilled the promise he made at 
the first meeting, viz.: to communicate something more re- 
specting his new and important discovery, so far as it is ap- 
plicable to eudiometry, and to exhibit it by experiments. 

“The platinum is kneaded up with clay into small balls, 
which are then brought to a white heat before the blow-pipe. 
If such a ball, suspended bya platinum wire, is dipped into 
an open glass vessel filled with hydrogen and oxygen, the 
ball rapidly becomes red-hot; during which a cloud of va- 
pour forms itself around it; it then becomes white-hot, and 
the explosion immediately takes place. Such balls answer 
best for eudiometrical experiments made over quicksilver. 
The decomposition would certainly not be completely effect- 
ed if the platinum powder, moistened by the water which 
is formed, ceased to remain hot. But how easy is it in such 
a case to let another ball be carried through the quicksilver, 
in case the first is not sufficient !"* 





* The platinum sponge is obtained by precipitating the platinum from 
its solution, by muriate of ammonia and subjecting the precipitate to a low 
red heat. In repeating these experiments we have found that the same 
portion of the sponge may be made use of many times. The experiment 
is very striking when performed with Dr Hare’s blow-pipe ; the stream of 
hydrogen being first directed upon the platinum, which immediately be- 
comes red-hot, and the hydrogen inflames ; on admitting the oxygen 4 
slight explosion occurs, and the two gases burn with great splendour. 
We have repeatedly caused the inflammation of the hydrogen when the 


platinum was at the distance of ten or twelve inches from the jet. 
os We Wi 
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Art. LXVII.—An account of the opening of two Mummies 
belonging to M. Cailliard. [Translated from the Revue En- 
cyclopedique of January 1824.] 


Amone the valuable objects which M. Cailliard brought 
with him from Egypt in his last voyage, and which form a 
part of his rich Egyptian collection, antiquaries and the cu- 
rious have distinguished a fine mummy remarkable for its 
size and weight; on the head is a crown formed of plates 
and buds of gilded copper, resembling the leaves and fruit 
of the young olive tree. It is still more deserving the atten- 
tion of the learned, on account of the case in which it is 
enclosed. On the bottom is painted a zodiack, the figures of 
which resemble those of the zodiack of Denderah, and on 
the top of the case is a small Greek inscription which is 
nearly eflaced; the name of Petemenon on the head is also 
legible in Greek on the margin of a small hieroglyphical 
papyrus, which appears to have been placed among the ex- 
terior bandages of the mummy. In addition to this the 
head and feet are of great size. So many new and striking 
circumstances render this mummy one of the most valuable 
objects of antiquity which has yet been discovered, and led 
to the expectation that the opening of it would bring to 
light manuscripts and other more important discoveries ; its 
great weight also induced the belief that it enclosed some 
metallic matter. 

After hesitating for a long time what plan to adopt, M. 
Cailliard very generously acceded to the wishes of the 
learned and curious. On the 30th of November, he pro- 
ceeded to open the mummy in his museum in the presence 
of a great number of persons of distinction, among whom 
were Baron Humboldt, Baron Larrey, M. Denon, M. Abel 
temusat, &c. &e. 

The lively curiosity this spectacle excited, which was 
new to most of those present, and the interest they evinced, 
merit a full detail of the operation. ‘They began by care- 
fully weighing and measuring the mummy, together with all 
its coverings. Its weight somewhat exceeded 231 pounds. 
lts length was 6 feet 4 inches. * * * * 

After this operation they disengaged a narrow band which 
confined around the body a cloth covered with paintings and 
hieroglyphics, with ornaments not very common in Egypt: 
under this were many coarse but firm cloths, forming the 
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first envelope, which was easily raised. ‘The second en- 
velope was confined round the neck by a knot which sailor’s 
call a carrick bend; under this were a number of bands of 
rather finer cloth and three small napkins or scarfs laid in 
small folds. The third envelope, arranged in the same 
manner, and formed of small bands of napkins and long 
strips, served to support the sides. In the fourth envelope 
they found very large bands of old coarse linen; four 
Egyptian tunics without sleeves and unsewn, so as to be ap- 
plied close to the body: the large piece enveloping the 
whole body was fixed by a black bitumen with thick layers 
of the same about the head and feet. These tunics are 
about 3 feet 8 inches wide by 3 feet long, with an opening of 
10 inches for the head and two similar ones for the arms. 
The fifth envelope presented bands placed lengthwise, con- 
necting the head and feet; transverse bands of four large 
pieces encompassed the body : all of which were tolerably 
fine. 

The sixth envelope was formed of, 1. transverse bands 
of a yellow tint from having been penetrated by or steeped 
in a bitumen of that colour: 2. of 15 pieces of similar 
cloth. 

The seventh and last envelope was penetrated with black 
bitumen, and formed six pieces adhering together by means 
of this balsam; after which there remained only a thin 
layer to remove in order to arrive at the skin. 

They observed as usual, that the toes were wrapped 
separately, the arms and hands were extended along the 
thighs ; the subject was a male, and appeared to be at most 
about 45 or 50 years of age. The length of the body was 
5 feet 9 inches 2-10ths. 

The chest and one part of the abdomen were gilded ir- 
regularly upon the epidermis. 

The abdomen being opened, a great quantity of black bal- 
sam was found in it; but it was singular that no manuscript 
was found between the thighs or under the arms ; and all 
along the legs were large pieces of the black balsam of fine 
quality. The unfolding of these innumerable bands and 
envelopes occupied nearly three hours, although it was done 
with sharp instruments; but this long operation discovered 
nothing but the balsam and the cloths, and the expectations 
which had been excited were not realized. 

However, M. Cailliard was not discouraged, and a few 
days after, he took off the layer of linen and bitumen which 
was In contact with the skin. He then discovered 7 or 8 
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thicknesses of very fine cloth. Many parts of the arms 
were gilded in places like the breast. 

The hands were long and well preserved, the fingers were 
well shaped and even plump; the ears were perfect, and 
the nose, (from the brain having been extracted through the 
nasal fossee) was a little deformed. It was remarked that 
the profile was straighter, and the forehead less inclined 
than in common mummies ; the hair was perfectly preserved, 
fine, and a little frizzled. On the left side was an opening 
hve inches in diameter, through which the balsam was in- 
troduced in place of the viscera. 

But what in some degree indemnified M. Cailliaud for his 
almost fruitless labours. was that on removing the last cloth 
trom the face, he discovered under each of the eyes and 
upon the cheek bones a plate of gold repre ye the figure 
of an eye with the eyelashes; over the mouth he found 
another ‘plate of gold somewhat in shape of a tongue and 
placed pet ‘pendicularly over the joming of the lips, which 
were perfectly closed: thus as a double singularity (une 
double singularité) of which we have no previous example. 
lt is remarkable that the form of the eye is a conventional 
sign and not the resemblance of the natural object. This 
image may have related to the death of the individual, or it 
may have indicated a consecration to Osiris, of which the 
eve was an emblem; in the first case, we may make a 
plausible though premature conjecture. The plate of gold 
found over the mouth, recalls to mind the leaf of the persed, 
a tree consecrated to Isis, among the Egyptians, for they 
< “ay she resembles a tongue. We shall however, not offer 

ny opinion. On clos ely e examining the linen of the mum- 
my we found a tunic patched with pieces ne atly put together ; 
another having many characters written with ink ; at last a 
fine scarf trimmed with fringes and silver lace, marked with 
the letters A. M. initials of the Greek name of the person: 
this mark was embroidered. 

The second mummy opened by M. Cailliaud had a par- 
ticular interest from the manner in which it was embalmed, 
which differed from all those which are known: there did 
not enter into the preparation either bitumen, mineral alkali 
or any salt. The bands and the ome hs were rolled about 
the body without any adherence: so that they could be 


taken up with great facilit y. but A stween each fold of the 


cloths was found a thick lay er of the dust of wood or bark, 
the object of which undoubtedly was to absorb any moisture, 
and this it effectually did. The body also conti ained a creat 
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quantity of this dust instead of bitumen. It is worthy of 
remark that the flesh was perfectly preserved by this simple 
process. The colour of the skin was yellow instead of 
black. The ears and the cartilage of the nose were very 
flexible; they received the impression of the finger ; and 
even the white of the eye could be found. ‘The person thus 
embalmed was an old man. ‘There were found three little 
straps or stoles crossed round the neck: they were either of 
common leather or of brown morocco, marked with hiero- 
glyphics, resembling the impressions made by the applica- 
tion of a dry stamp. This sort of figures is now known in 
Paris through M. Cailliaud who brought some of the same 
kind with him in 1819; (the editor of his first voyage had 
them engraved) but we are ignorant what place these banne- 
rals occupied, whether on the mummies or elsewhere. One 
of these is inthe form of a common spatula like the em- 
broidery under the shoulders upon the Egyptian tunic dis- 
covered by Gen. Regnier, which is deposited in the library 
of the Institute. 

M. Cailliaud possesses many other mummies in good pre- 
servation, among which we observed two that are enclosed 
in pasteboard cases, enriched with paintings, and sewed up 
on the back. 


Art. LXVIII.—Observations on the arguments adduced in 
support of Circular Sterns. [Edim. Phil. Journ.] 


Mr Know tes informs us*, that “ the advantages derived 
from the circular sterns, may be classed under the following 
heads : 

“1st, A considerable addition to the strength of the ships. 

“ 2d, Safety to the people employed in them, both from 
the effects of a sea striking their sterns, and from shot fired 
by the enemy. 





* London Journal of Science, No. xxviii. Art. vi 
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“ 3d, The additional means afforded for attack or defence. 

“4th, The improvement in tne sailing qualities of the 
ships, by the removal of the quarter g galleries.” 

The first of these advantages w "y we believe be readily 
acknowledged. Under the second head we are told that, 
“in sterns formed according to the old plan, the men on all 
the decks, excepting those in the lower gun-decks in ships of 
the Line, are exposed to the most destructive raking fire, 
their sterns being pervious even to a musket-ball.” “From 
this we might be led to conclude that ships’ sides would be 
impervious at least to grape. But the quarter-deck bulwark 
of a frigate to which | did belong, (and which, during the 
war with America, was sent on that coast to cope with their 
large frigates.) was “ pervious even to a musket-ball.” 

We are informed, that “the guns can be run out in that 
part, pointed, elevated, or depressed, with as much facility, 
and in the same manner, that those are in the sides of ships.” 
But we are not told, that as all the guns will recoil to a 
common centre, there will be little room for them to be 
worked, and that the men being so crowded together, * will 
be exposed to the most destructive raking fire.” We are 
told, that “ when an enemy’s ship has laid upon the quarters 
of any vessel, it has technically been called” * the point of 
impunity.” This is granted ; and from the superiority of 
our tactics, &c.. it is the position that we used generally to 
be able to take; but with the round stern, the fire of at 
least the aftermost gun on the broadside, when in that posi- 
tlon, is entirely lost. 

Our author goes on to say, that “ Sir Robert Seppings has 
stated, in his letter before alluded to. that, according to the 
present disposition of the ports, a three-decked ship can 
bring at least ten guns to bear upon her assailant. a two- 
decker eight, and a frigate four.” This can be no argument 
in favour of the curvilinear form, for it is the same number 
that ships with the old form could fire right aft. 

* Their sea-going properties are improved, by the omis- 
sion of quarter-g galleries. which acted as a_ back-sail, when 
ships were going on a wind.” This must be acknowledged ; 
but what proportion do quarter-galleries bear to poops, 
which are now put on even to brigs ? 

That Sir Robert Seppings himself does not think the form 
perfect, may be proved by his having already twice altered 
the plan of the Vengeance, which is now building at Pem- 
broke. Is it not a pity, that such extensive alterations 
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should be carried on, before the inventor’s own ideas are 
matured upon the subject? 

Mr Harvey mentions*, that “ Sir Robert Seppings, in his 
first appendix to his able letter, has furnished above 120 ex- 
amples of ships of different classes, the sterns of which have 
been made the subject of frequent and strong complaint by 
their respective commanders. ‘To increase the importance 
of the documents, it is worthy of observation, that they have 
not been collected from any very limited portion of time, or 
when any particular feeling in favour of a change of form 
might have existed in the Navy ; but during a period of 
nearly a quarter of a century.” This says “nothing more 
than that Sir Robert Seppings has ransacked the records of 
twenty-five years for examples. And although he tells us, 
during this space of time he has been enabled to find 

120, still he does not tell us how many instances, in the same 
space of time, he might have collected of ships being weak 
in the bows or elsewhere. And although 120 be in ‘nearly 
the proportion of five a-year, still what is that in comparison 
to the number of vessels ‘that were employed “ through the 
trying services of a long and active war ?” 

Sur Robert, at p. 6. of his letter, very properly remarks, 
“ that circular sterns are formed, and in all respects timbered 
and secured, in the same manner as the bow ; and conse- 
quently equally well adapted to stand the shock of the sea.” 
But though the strength may be equal, the form of the 
counters is by no means the same as the form of the bows 
near the surface of the water, which, in resisting the shock 
of the sea, is of equally great importance. But the upper 
part of the stern need not be so strong, for we seldom hear 
of the dead-lights of a frigate or line-of-battle ship being 
stove in. And i in the instances brought forward in Mr Har- 
vey’s paper, the weakness is almost inv ariably occasioned 
by a tendency in the sides to separate. This being the case, 
I should think that the stern timbers above the counter, 
might be considerably smaller than those of the sides and 
bow. So great a weight being removed from the overhang- 
ing part of the counters, would make them comparativ ely 
stronger. The great danger to be apprehended from the 
effects of a sea striking vessels, is either when they breach to, 
or are brought by the lee; in both these cases the sea would 
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strike them on the sides. In getting stern-way, the great 
danger to be apprehended is the loss of the rudder. 
‘The next point of view in which this important subject 

may be contemplated, is the consideration of the means 
which each form of stern affords for attack and defence.” 
A comparison is here drawn between Men-of-war and Field- 
fortification. | cannot say | think this comparison holds 
cood. But if it does, is it not a maxim in fortification, that 
no gun has its full effect, unless the parapet be at right an- 
cles with the object assailed? This, then, being the case, it 
can seldom happen that more than one gun on each deck, in 
the aft-part of the vessel, can have its full effect ; ; and every 
body on board men-of-war knows the difficulty of prevent- 
ing men from wooding their guns in training ‘them. “ In 
the retreat of admiral Cornwallis before the French fleet, 
they had no means but of firing right aft.” In this case, of 
course, the after-guns of the broadside were put out of the 
stern). st j and with the round stern more cou!d not have 
been done; for had the guns been brought from forward, 
the trim of the vessels would have been s spoilt, and capture 
wou ld have been the inevitable consequence. “ Sir Robert” 

ol serves, “they were mutilated to such a degree, to enable 
them to apply their guns, that a refit of no small extent was 
necessary.” This, | fear, would partially take place now ; 
as of course the iron railings of the stern-walks must be re- 
moved ; ; and there is a probability of fire lodging there, as 
well as the great danger of the ship’s catching fire, if the 
cun that is intended to go through the quarter-gallery y port, 
were not run out to its full extent, which, in the heat of 
action, is very liable to be the case. 

In the event of future wars,” observes Sir Robert, “ an 
alteration in the form of the stern of ships of war, would in 
all probability be absolutely necessary, by which the guns 
may be worked with greater effect and facility, in conse- 

juence of the introduction of steam-vessels ; and that Ame- 
; ica is firmly convinced that a system of attack, by this de- 
scription of vessels, is not only practicable, but that it will 
also be destructive in its operations, is not to be doubted. 
Indeed,” continues Sir Robert, “ I have been told, from good 

wuthority, that they have lately well manned one of their 
fi ‘igates, given the command of her to a good officer, and di- 
rected an experiment to be tried, if a vessel propelled by 
steam could not, under any circumstances, lay on the quar- 
ter of the ship she attacked, and the result was completely 
in favour of the steam-vessel. If we inquire into the cause 
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of this failure, we shall undoubtedly find, that the frigate 
was incapable of defending her quarter, owing to the square 
form of her stern,—a circumstance which could not have 
taken place, had she possessed one of a circular form.” ‘This 
appears weighty, but I fear it is not so; for if the steam- 
vessel could, under any circumstances, lay on the quarter of 
the ship she attacked, she could, with equal ease, take up a 
position on the bow; and no sooner would her enemies’ guns 
be transported from forward to aft, than she would take up a 
fresh position. If it be answered, that there are to be guns 
in all these parts, (which I believe is not to be the case,) the 
weight of the extreme will be so great, that I fear even Sir 
Robert Seppings’ system of building will not be strong 
enough to withstand it. A vessel’s sailing would be mate- 
rially injured ; she would be laboursome in the sea ; and, 
as ] before stated, the stern would be so crowded, that there 
would be an impossibility of working the guns. | remem- 
ber trying, on board one of the round sterned frigates 
(whose name | forget) at Woolwich, what scope the guns 
would embrace: and so far from being able to take so great 
a range as is represented by the dotted lines in Mr Harvey’s 
diagram, it would be difficult for the after-gun on the broad- 
side to fight directly abeam ; and I am perfectly convinced 
that it would be impossible to fire a gun through the quarter- 
gallery port, in the direction of D H in the following dia- 
gram. It may be observed, in inspecting the diagrams in- 
tended to illustrate Mr Harvey’s arguments, that, in the re- 
presentation of the square stern, the space is left that would 
be necessary for the size of the gun, and to prevent its be- 
ing wooded. But some of the dotted lines in fig. 1. actually 
touch the bulwark. I should hardly conceive this to be a 
fair representation; nay, it almost looks like prejudice ; of 
which both Mr Harvey and Mr Knowles complain in all 
those who are opposed to this system ; yet is it not more 
likely that there should be many, (in a country already 
grateful for the many benefits Sir Robert Seppings has con- 
ferred on it,) equally prejudiced in favour of this method ; 
and it must be remembered, that though many look with 
caution on innovations, there are still many others equally 
eager for novelties and fancied improvements. 

The opinion of Mr Dupin is quoted by Mr Harvey. 
“ Act contrary,” says this enlightened author, “ to what has 
hitherto been the practice ; and if possible make the means 
of defence of that part most exposed ten times as great as it 
” This argument has not equal weight with us, as 





now is.’ 
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the stern of a British man-of-war, is not the part most 
exposed. 

Thus I am led to conclude, that the method of building is 
very good; but still that the stern should be as nearly square 
as this method of building will allow. 

In the annexed sketch, the 
black lines represent the form 
as given by Mr Harvey, and 
the dotted lines the alterations 
which I venture to propose. 
It will here be seen that the 
after-gun on the broadside has its full effect. The gun at 
the salient has fully as great a range as the quarter-gallery 
gun on the round stern; and there will be more room for 
the men to fight their guns. 





Art. LXIX.—Outlines of Oryctology. An Introduction to 
the study of Fossil Organic Remains ; especially those found 
in the British Strata ; intended to aid the Student in his In- 
yuiries respecting the Nature of Fossils ; and their connexion 
with the formation of the Earth. With Illustrative Plates ; 
By James Parkinson, Fellow of the Royal College of Sur- 
geons. M.G.S. and W.S. &c. &c. 8vo. pp. 346. (With 
ten plates.) Price 12s. London, 1822.—[Eclectic Rev. 
January, 1824.] 


Tuat our globe has, at some period of remote antiquity, 
suffered extensive changes and revolutions, there cannot arise 
the slightest doubt, independently altogether of the unques- 
tionable record of the Deluge. The ‘nature of these chan- 
ges, however, and the manner in which they have been pro- 
duced, can be inferred only from the monuments which the 
more indestructible parts of the Earth still exhibit; and 
these present to the naturalist and the antiquary the most in- 
teresting objects of research and contemplation. ‘They con- 
nect the most minute observations with the most sublime and 
extended conceptions of the duration, magnitude, and infinite 
diversity of the works of creation, and place before us the 
infancy, if not the origin of our planet. The pursuit of this 
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branch of philosophy, particularly in its relations to the his- 
tory of the Creation and of the Deluge, may, perhaps, in- 
cline us to view it with too much partiality ; ; but we cannot 
look upon any department of human research as more inte- 
resting : there is no one that teems with more curious facts, 
more pleasing details, or more unexpected conclusions. On 
this, as on other branches of Natural History, much ridicule 
has been thrown by those who devote themselves to pursuits 
deemed more intellectual ; yet, surely, the Antiquities of the 
Globe itself, are at least of as much importance as those of 
any of the particular nations who have inhabited its surface. 
In the ruins of Pompeii or of Gerasa, we may discover 
monuments of the power and grandeur of the Romans, and 
acquire some knowledge of their manner of life ; but, in the 
Fossil remains of the ‘quarries of Paris, the London basin, 
and the banks of the Ohio, we behold the diversified plans 
of the Creator of the world. and learn, where we cannot 
comprehend, to worship and adore Him. 

In tracing the hand of God in those monuments which now 
remain of a former — of things, two methods have been 
adopted by naturalists. The one is, to follow. according to 
their relative antiquity, the arrangement of the rocks which 

compose the crust of the globe. and to consider the various 
organic remains which they contain. The want of sufficient 
data is an insuperable objection to this arrangement, although 
itis in other respects the most eligible. The only good 
classification of rocks that has been made with this view, is 
that of Werner, which it is by no means so free from exception 
as to warrant its general adoption. The other method is, 
to arrange organic remains according to the classes and or- 
ders of animals and vegetables from which they seem to 
have sprung ; the arrange ment which Mr Parkinson has 
adopted both in the work before us, and in his former sp len- 
did work, * The Organic Remains of a Former World.” To 
humor the natural propensity which the mind has to ascend, 
rather than to descend in a scale, he begins with vegetable 
remains, and thence proceeds to consider the remains of 
Zoophytes, and the more perfect animals in their order. 
In this course we shall follow him, by abstracting and con- 
densing the most interesting facts which he has Suse d. 

The remains of vegetables are, perhaps, with the excep- 
tion of shells and Zoo yhytes, the most numerous and exten: 
sive; specimens occurring of all the ditferent natural orders, 
from the most delicate moss to the largest tree, and of almost 
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every degree of hardness which rocks are found to possess. 
As the species cannot, however, owing to the usual state of 
the parts, be classed according to any Botanical System, we 
may obtain clearer notions of this part of the subject, by 
considering them, as is partially done by Mr Parkinson, 
in a mineralogical point of view, according to the substances 
into which they are found conv erted. 

Mr Parkinson characterizes the first stage of vegetable 
mineralization, by the term Bituminous. Wood, moss, and 
other vegetable productions, are changed into this state, not, 
apparently, by being penetrated with any thing like a petri- 
fying solution, nor by being exposed to subterranean fire or 
heat, but | by the presence of moisture, the exclusion of air, 
ind their being compressed by superincumbent materials. 
Pressure alone, indeed, is adequate to the conversion of ~— 

productions into a substance of very great hardness; for, by 
artitic ial pressure, sphagna, byssi, and other soft mosses, 
have | been brought to take a tolerable polish like the hard 
woods and marble. But when the change arising from pres- 
sure 1s modified by the presence of moisture and the exclu- 
sion of air, vegetable substances ac quire very peculiar pro- 
perties. They commonly preserve their original texture 
and appearance so perfectly that the particular tree or plant 
can be recognized. Even trees of great diameter are often 
changed to their very centre, while their leaves and the 
most delicate parts which are so changed, often preserve 
their texture uninjured. They are then found to resist the 
further action of water, and, when applied to useful purpo- 
ses, to be almost impenetrable to it; but the water that may 
chance to be lodged among their minute interstices, they te- 
nagiously retain. The bark is frequently unchanged, and, 
in the case of birch and some other trees, preserves its color 
and glossy, varnished appearance. They are in general 
very un friendly to animal life, and are therefore indestruc- 
tible by insects. 

Wood and other vegetable productions in the different 
stages of bituminiz: ation, are found in peat-bogs, and at Bo- 

. B: aly-c: astle. the ¢ Jape of Good Hope 9 and many other 
i This is the Bovey coal of this country, and the 
Suturbrand of Iceland. 
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‘ This fossii wood, says Mr Parkinson, * may be said to pass 
into jet, which is found, especially in the neighbourhood of Whit- 
by, in Yorkshire, ina state very nearly approximating to that of 
Bovey eer Jet is found in other situations, in a different 
form; resembling, in its shape and the markings of its surface, 
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parts of the branches and trunks of trees, but rarely possessing, 
internally, any marks of vegetable origin; a circumstance easily 
accounted for, if its previous soitening be admitted.’ p. 7. 


Ny a: The evidence for this transition, given by MM. Chaptal 
a and Fourcroy, though omitted by our Author, is still more 
Cm ey decisive. The latter mentions a specimen im which the one 
5 end was obviously wood but little changed, and the other 
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pure jet. The former transmitted to the ca ibinet of Langue- 
doc, several specimens which were ligneous externally, and 
pertect jet in the internal parts, distinctly exhibiting the tran- 
sition of the one into the other. According to C hap tal 
also, there have been dug up at Mont tpelier, whole cart-loads 
of trees converted into jet; their original forms being so dis- 
tinctly preserved, that he could often detect the species to 
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3 which they belonged. He instances a walnut-tree complete- 
it 3 ly con verted into jet. re dat V achey, and a specimen of a 
e beach simile rly ch ang ed. from Bosrup in Scania. ‘The same 


sree; ani Author found a wooden pail, and also a wooden 
shovel, converted into pure jet. It would shew, we think, a 
t, very sceptical spirit, to hesitate in our decision, after such 
proofs, resting on the testimony of men so eminent in 
science. 

The next class are those vegetable substances which may 
be more correctly said to be petrified, than the bituminated 
sorts. ‘The stony materials which are most usually found to 
constitute petrifactions of this description, are flint. lime. and 
bituminous earth, of which the flint is by far the most com- 
mon. ‘There is often a new transmutation. or change of 
a substance, In the fossil vegetable; but sometimes thet 
: es only an earthy unpreg rnation. The stony matter, especial] 
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uo ‘ flint. is commonly diffused through every part of the pe- 
} ified mass, and seems to be ultimately united with their 
t integral molecules. It has been principally formed in 

minw te erystallizations, which, by mutual and 1 
sition, have silat formed a concrete substance :—a pro- 
cess plainly indicated by most of the specimens of this kind 
having an inve suture or crust of extremely 1 ninute crystals, 
which are sometimes even visible on each fascicle of the 
fibres, and on “mn sides of interstices and cavities. Of 
he wood so petrified, there seem to be two sorts, namely, that 
un: which has, and that which has not, undergone bituminous 
a fermentation. The latter is usually in thie state of rotten 
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That sort of petrified wood which partakes.of the nature 53 
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nists account for this from the singular nature of mosses, 
which grow from points in a great degree insulated with res- 
pect to “the root. 

The mineralization of vegetable substances by the metals, 
is a circumstance of frequent occurrence, and seems to take 
place much in the same way as the petrifactions already 
mentioned ; namely, by the vegetable substance being pene- 
trated with the metallic, either in a mechanical or a chemical 
manner. ‘The first of these which merit our attention, have 
been called pyrites, from their often taking fire spontane- 
ously when they come into contact with moisture. The 
woods which are properly denominated pyritical, have com- 
monly a splendid metallic appearance, and are of a high spe- 
cific gravity, while traces of their original texture are some- 
times very obvious. Even the annual rings of the wood are 
occasionally found beautifully bestudded with the pyrites, 
whose surfaces often show a fine play of iridescent colours. 


‘In some specimens, in which the general appearance is that 
of bituminous wood, the metallic impregnation can only be de- 
tected by the weight of the fossil, and the blue or green hue on 
its surface. Cupreous wood in this state forms very beautiful 
specimens, displaying, not only on its surface, but in its ‘substance, 
mingled with the charred wood, the most vivid blue and green 
colours, with patches of the carbonate in the state of malachite. 
The tinest specimens of cupreous wood are obtained trom the 
copper mines of Siberia.” p. 29. 

In some specimens of a similar sort, the species of the tree 
so changed is often easily recognized. ‘The birch and 
beech have been mentioned. of which the first often pre- 
serves its delicate white cuticle with its original texture. In 
some cases, the structure of rotten wood is very distinct, and 

also the different parts of the trees, as the stem, branches, 
twigs, leaves, and roots. The grassy turf of the soil also, 
with all the vegetable exruvie which may be scattered upon 
it, are, on exposure to mineral springs. commonly rendered 
metallic. In Mexico. wood tin occurs. along with mammil- 
lated chalcedony. When it is recollected, that even in our 
herbaria, when every attention has been paid to the preser- 
vation of specimens, the ascertaining of distinctive charac- 
ters, is often a matter of considerable difficulty, it may be 

easily imagined. that it will be a still harder task in those 
which have heen converted into stony and metallic substan- 
ces. Yet. the distinctive characters of species are often to 
be recognized in fossil vegetables ; and mineralized wood has 
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heen found, which proved to be beech, ash, willow, walnut, 
hazel, birch, pine, and many other kinds. ‘The conjectures 
of fancy have been very fertile in discovering petrified re- 
mains of wood fashioned by the hand of man. It has been 
asserted, for instance, that the pieces of wood got from the 
Thames, are stakes which were driven into its bed by the 
Romans ; when the fact is, that a stratum of piles quite simi- 
lar is found to extend over a considerable part of the adja- 
cent fields. Some classes and genera of vegetables appear 
to be more easily converted into stone than others. Thus 
we are told by Mr Wallis in his History of Northumber- 
land, that the mosses and liverworts of a petrifying brook 
become stony, while the primroses and geraniums are quite 
untouched, and receive from it no foreign investiture or in- 
crustation. 

It is a curious fact with regard to the vegetable remains, 
or rather the impressions of vegetables, which are found ir 

schistus, that when the Jamine. or the nodules containing 
dah have been split, the two plates of the stone display the 
same side of the leaf. 


‘ The explanation of this curious circumstance, which long 
puzzled the oryctologists, is found in the vegetable matter, dur- 
ing its passing through the bituminous change, having become 
softened, and having filled its own mould with its melted and 
softened substance ; the nodule, on being broken, shewing on 
one side the surface of the adherent bituminous cast, and, on the 
other, the correspondent mould.” p. 10. 


The Zoophytes are the first species of living beings which 
are met with in rocks, when arranged according to their 
supposed relative antiquity. It is said, that, in the primitive 
rocks of W erner, no suc h remains exist, but that they begin 
to appear in transition rocks. However this may be. 
they are found in the newest depositions, even in alluvial 
soil: for example, in the Isle of Bute, considerably above the 
sea-mark, Professor Jameson found a small bed consisting 
chiefly of the millepora polymorpha. Among the least perfect 
of the zoophytes, Mr Parkinson places the genus sponge, 
concerning the nature of which hme conjectures have been 
offered. Ina note, he introduces the following interesting 
notice of this subject. 

* Sir Humphrey Davy had procured iodine from several of the 
fuci and ulvz, but not from the alkaline matter manufactured 
at Sicily, Spain, and the Roman States; nor did he find that the 
ashes of coral or of sponge appeared to contain it. From yari- 
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ous experiments, Dr Fyfe was enabled to conclude, that iodine 
was confined not only to the class cryptogamia, but to the ma- 
rine productions of this class. Sponge being, however, consi- 
dered to belong to the animal world, forms an apparent objec- 
tion to this conclusion. But it must be remembered, that Lin- 
neus was inclined to regard sponge as a vegetable substance, 
and to place it in the class cryptogamia, subdivision alge aqua- 
tice; but was doubtful of the correctness of this arrangement. 
“© May not the fact,” Dr Fyfe observes, “ that sponge contains 
iodine, be an argument in favour of the opinion of Linnzus, 
that this substance properly belongs to the vegetable world, 
class cryptogamia, from the plants of which iodine is obtained ?” 
p. 36. note. 


A still more recent investigation, however, has discovered 
iodine in meduse and the polypi known by the name of ani- 
mal flowers; which is, we think, quite conclusive, so far as 
this argument goes, that sponge is not a vegetable, but an 
animal substance. | 

A singular circumstance was observed by Mr Parkinson 
in a tubiporite limestone which he procured from Mendip ; 
namely, the tubes were filled with flint, which took a polish. 
Does this give countenance to the conversion of animal re- 
mains of a calcareous kind into flint, as maintained by Lin- 
nus and others? We believe that. in the present state of 
our knowledge, it is wholly in explicable. Fossil tubipore: 
indeed, like other organic remains. are seldom. perhaps ne- 
ver found in a recent state; and some of them are very un- 
like any thing which our seas now exhibit. Of this we have 
a fine example in the catenulata or chain-coral, the small 
tubes of which, when a horizontal section of them is made, 
appear in beautiful waived lines formed by the extremit les 
of the tubes like the links of a chain: these waivings 
frequently approaching or coming into contact with one 
another, and then receding again, resemble very much the 
connected mesh-work of a net. or a retiform plexus of lym- 
phatic vessels. In other tubiporites, there is a curious com- 
munication of the pipes by smaller tubes radiating from 
the larger ones, and passing through their contiguous plates 
of junction. 

Some of the madreporites are flattened so as to indicate 
that they had suffered external compr ession; but the hardi- 
ness of their recent encasement prev ious to any thing like 
petrifaction, precludes that supposition. A few rare speci- 
mens are composed of transparent sparry limestone, and 
some have figures which the imagination — easily construes 


~_ — 


into the horns oi goats and other animal 
fungi end plants of that sort. 
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s, the remains of 
‘Lhese circumstances render 


a scientific arrangement of them a work of great difficulty, 


as the lahours of their 


minute architects seem at times to 


have Leen modelled by whim and caprice, more than by any 
instinctive or circumstantial plan of operations. We 
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deficient knowled 


Can- 


e of the circumstances which might expe- 


dite or retard their work, and make them change their 
vertical direction to a sloping or a horizontal one. 


we consider 
starry 


tubes in the 


W hen 
the singular wavings and convolutions of the 
chain-coral and in the brain-stone. we 


shall not be surprised at the near resemblance which ano- 


ther species has to a honey-com 


); an appearance which has 


given rise to the descriptions we find in the older authors, of 


petrified 


hone “y-C ombs. 


In a specimen of this kind from 


Mendit. Mr Parkinson found it completely converted into 


calcareous spar. 


Not the least remarkable of these 


madre- 


porites, is that found in Wales, with columnar tubuli, hav- 
ing five, six, or seven angles, and — a fine miniature 


representa tion of the “columnar | 


yasalt ot 


Stafla and the 


Giant’s Causeway, w hen viewed in an upright position ; but, 


when a transverse section is made and polished, t 


the tops of 


those columns appear like the webs of the field spider, being 
striated like the threads of those webs. both in radii and con- 
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ntric circles. 


But none ot these * medals of a former 


world! as 
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man happily designates fossil remains, are nearly SO singular 
and extr: ordinary as those which have been called Encri- 
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nites ant 


| Pentacrinites, upon the his story of which, Mr Mil- 


r has recently publisned a scientific and splendid work. 
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wonders, that we are compelled to gaze on them with ad- 
miration, while the mind is overpow ered on contemplating 


the diversified forms which animated life has 
and limbs ot these zoophytes 
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often approximate so near to each other, that one may be 
mistaken for another. ‘Lhe lily encrinite, or stone lily, 
may be selected in order to give a general idea of these ex- 
traordinary fossils. 

The genus to which the stone lily belongs, is characteriz- 
ed by pentagonal, cylindrical, or oval vertebrae, with radi- 
ated articulating surfaces, composing a trunk which supports 
a pelvis, whence proceed five arms terminating in fingers 
and numerous tentacula. ‘The lily encrinite has Its arms 
terminating in a hand with two fingers furnished with numer- 
ous tentacula, the whole folding up in the form of a closed 
lily. ‘The number of the bones in this fossil zoophyte al- 
most exceed belief. Mr Parkinson enumerates 26,680; 
namely, the bones of the pelvis, 20; six bones in each of 
the ten arms, 60; forty in each of the twenty fingers, 800; 
thirty tentacula proceeding from each of the six bones in 

each of the ten arms, 1800; thirty tentacula from each of 
the 800 bones of the fingers, 24,000. In all these ossicule, 
Rosinus detected foramina or sinuses fitted for the reception 
of nerves or vessels, and all of. them are 4 tubular, 
through which perhaps muscles might pass. Be this as it 
may, the animal must have been capable of avery varied 
motion in many directions ; and provision is wisely made at 
the articulations, to prevent dislocation. ‘The remains of 
this order of zoophytes are very numerous in many places, 

and are always contained in limestone, but commonly in a 
very shatter ed and mutilated state. Besides the stone lily, 
there are numerous other species, most of which are found 
in England. By far the best account of them is to be found 
in Miller’s Natural History of the Crinoidea, lately publish- 
ed. Mr Miller has given a new arrangement of the genera 
and species, part of which Mr Parkinson has inserted. 

Jur limits will not admit of our followi ing the Author 
through his observations on the higher species of fossil re- 
mains. ‘Those of birds and insects are very rare; fossil fish 
are much more numerous. Among the quadrupeds, the 
saurt (lizard order) are very frequently occurring. On the 
recognized law laid down by Geologists, that few or none 
of the fossil species have any recent analogue, it might 
have been inferred, that no remains of man would be found 
petrified or embedded in rocks or strata. The bones for- 
merly talked of as those of giants, are, by the more accurate 
researches of modern anatomy, found to belong to the 
mammoth, the rhinoceros, the elephant, &c. of the antedilu- 


vian world. 
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‘There are only two genuine human fossils at present 
known to exist, both from the Island of Guadaloupe. The 
one is in the British Museum, and is thought to be that of a 
female. ‘The other has been received at Paris within the 
Jast few months. At the Peace, M. Donzelot, the Gover- 
nor, was directed by the French Minister of the Marine to 
send this interesting fossil, which is, according to the descrip- 
tion of Cuvier, more perfect than the one in the British Mu- 
seum. It wants the cranium, but the greater part of the 
upper jaw, with some teeth, is preserved. ‘The rest of the 
skeleton is in a bent position,—almost that of a semi-circle. 
It was quite hidden in the calcareous stone ; but the bones had 
suffered no change, possessing their gelatinous animal mat- 
ter and their inflammability. The stone contains besides, 
well preserved specimens of both sea and land shells still 
common in the island, a fact which proves that the skeleton 
Is recent. 

The fossil bones found in caverns, form a distinct class of 
phenomena. ‘The discovery of a den of hyenas at Kirk- 
dale near Kirby Moorside in Yorkshire, in the summer of 
1821, has given rise to a controversy between Professor 
Buckland and Mr Penn, to which we shall probably have 
occasion to advert in a future Number. The present work 
keeps clear of theoretic speculation, the Author’s object be- 
ing to furnish a useful vade-mecum for the student who is 
desirous of being able to detect the specific character of fos- 
sil substances, and to arrange them under their appropriate 
generae Mr Parkinson concludes his interesting little work 
with the following most appropriate and pious reflections : 


‘We cannot quit these monuments of former worlds without 
alluding to the incontrovertible evidence they present, of the 
exercise of Almighty Power and of the perpetual influence of 
a Divine Providence. The world is seen, in its formation and 
continuance, constantly under the Providence of Almighty God, 
without whose knowledge not one sparrow falls to the ground. 

‘Under these impressions, we view the results of these seve- 
ral changes and creations as manifesting the prescience, the 
power, and the benevolence of our great Creator. ‘The gene- 
ral form of the earth’s surface, varied by the distribution of hills 
and valleys, and of land and water; the prodigious accumula- 
tions of coal derived from the vegetables of a former creation, 
with the accompanying slates and schists; the useful, durable, 
and often beautiful, encrinital and shelly limestones; the im- 
mense formations of chalk and flint, and the various series of 
clays: all demonstrate a careful provision for the wants of man. 
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The several breaks and faults in the stratified masses, and the 
various inclinations of the strata, as well as the vast abruptions 
by which these several substances are brought to the hand ot 
man, may be regarded as most beneficent provisions resulting 
from catastrophes too vast and tremendous for human intellect 
to comprehend. 

‘ From these several creations, it appears that beings have 
proceeded, gradually increasing in superiority, from testaceous 
animals to reptiles, marine and fresh water amphibia, quadru- 
peds, and lastly to man, who, in his turn, is destined, with the 
earth he inhabits, to pass away, and be succeeded by a new hea- 
ven and a new earth.’ 


| 


Art. LXIX.—Account of the Hybernation of the Snail (Coch- 
lea Pomatia) and of some other circumstances connected with 
the Physiology of that animal. “Translated and abridged 
from ** Memoire Physiologique sur le Colimacon, par B. 
GasparD, M.D.” (Magendie Journal de Physiologie Ex- 
perimental and Pathologique.) [J. W.] 


SEVERAL ancient writers among whom are Aristotle, Dios- 
corides, and Pliny have spoken of the state of torpor in 
which snails pass the winter, but did not appear to enter- 
tain very exact ideas of the nature of that state. In our 
own times those naturalists. who have given the history of 
these animals, have been hardly more precise or explicit. 

It is the object of the following paper, to state such facts 
and observations, the result of the personal experience of M. 
Gaspard, as will contribute to supply this deficiency in the 
natural history of the animal. 

In temperate climates at the commencement of the cold 
weather in autumn, that is, about the beginning of October, a 
little earlier in mountainous districts, but a little later in the 
plains, snails begin to grow indolent, sluggish and inactive ; 
they cease to move about. lose their appetite, and gather 
together into little companies, around hillocks and ditches, 
among bushes, and near hedges. After ceasing for a day 
or two to take any nour ishment. and ev acuating ‘comple tely 
the intestinal canal. the »y conceal themselves under the moss 
or dried leaves and grass. Each individual then digs in the 
earth a convenient cavity, in which it places itself i in such a 
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manner, that the aperture of its shell shall be directed up- 
wards. It then completely retires into the interior of its 
habitation, and proceeds to fabricate from its tenacious 
slime, a soft silky membrane, which is stretched across the 
external opening of the shell, and thus secludes the animal 
entirely from the influence of external objects. On the in- 
ternal surface of this membrane is next deposited a white 
liquid, which immediately hardens like plaster of Paris, and 
for ms a solid barrier of the thickness of half a line; this is 
again lined on the inside by a silky membrane stronger than 
the first. The snail then retreats farther into its shell, by 
throwing out a portion of the air which it yet retains in its 
pulmonary organs, and makes a second partition, which is 
however, wholly of a membraneous structure. It goes on 
thus retreating farther and farther, making at each remove 
a new and distinct partition, so that in some instances it has 
been found that no less than six of these successive partitions 
have been constructed. 

These phenomena were observed to take place in a very 
large number of subjects preserved and confined for that 
particular purpose ; and the course taken by the animal, af- 
ter its complete seclusion was ascertained by opening and 
examining a great many individuals in the successive stages 
of their labors. The whole process occupies in each snail, 
about two or three days; but they do not all’complete it, till 
the beginning of November. After this time they are no 
longer to be found abroad, except a few which are pre- 
vented from hy bernating in consequence of weakness or sick- 
ness, and are consequently killed by the earliest frosts. 
The depth at which they bury themselves in the earth de- 
Js upon the degree of facility with which the soil may 
pen etrated. They gener: ally are found collected toge- 
ther by the side of or upon one “another, as is the case with 
frogs, se rpents, vipers, leeches, &c. If from any accident, 
the orifice of the shell is not placed exactly horizontally, it 
often happens that the calcareous liquid, before hardening, 
flows toward the part which is lowest and forms an irregu- 
lar and i imperfect operc ulum. It appears also to be the fact, 
that the interior membranous partitions are more numerous 
at the end, than at the beginning of winter, and more numer- 
ous also in mountainous than in plain countries. 

In this state of te orpor the snail genere ally passes SIX months, 
and does not, if left to itself, quit its habitation until the 
spring is somewhat advanced. If however it is disturbed 
and exposed to a certain degree of moisture, the influence of 
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which on its system will be hereafter pointed out, it issues 
from its shell and moves about from place t to place. If ex- 
posed to a temperature of from 58° to 65° F. and supplied 
with food, it eats, recovers its colour and freshness, but in 
about eight days returns to the torpid state, after taking the 
measures of security which have already been described. If 
the temperature is lower, as from 50° to 55°, it eats little, and 
after some time retires into its hole in the earth ; but the bar- 
rier which it provides at the entrance of its shell is thin, 
flexible, and containing but little calcareous matter. At still 
lower temperatures no food is taken, there is scarce any mo- 
tions ‘The animal is incapable of digging itself a hole, and 
either protects itself by a very thin and imperfect cover- 
ing from the air, or perishes by the first cold weather. 

"The external calcareous operculum of the snail appears 
upon examination to be composed of the carbonate of lime. 
The pee: organ by which this substance is prepared 
is the collai , (collier or fraise) the same to which Is owing the 
calcareous covering of the whole animal. That the carbo- 
nate of lime is contained in the vessels of this organ is 
shewn by the fact that if it be touched by a foreign. sub- 
stance, there exudes immediately at the point of contact, 
this chalky liquid mixed with slime, and if the whole organ 
be cut off and immersed in an acid, an effervescence imme- 
diately takes place. 

The final cause of torpidity in the snail, is doubtless the 
same as in all other torpid animals, to enable them to sur- 
vive that portion of the year, in which from the degree of 
cold, the state of vegetation, &c. they would be cut off from 
their ordinary pursuits and sustenance, and of course could 
not continue to exist, were it not for some such prov ision. 
The particular time at which this state of torpidity com- 
mences does not however appear to be wholly dependent 
upon the access of cold weather, although the temperature 
of the air is one of the principal exciting causes. By keep- 
ing a number of these animals during the winter at a pretty 
high temperature, M. Gaspard succeeded in preventing a 
part of them from entering into the lethargic state at all. and 
by continuing the experiment upon the same individuals, one 
was made to pass without it through the third winter. But, 
notwithstanding this high temperature, many of the sub- 
jects of these experiments went into their state of torpidity 
at the same time, and with exactly the same precautions as 
if they had been exposed to the severity of the external air, 
and became lethargic where the thermometer was at 76°. 
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just as they would have done where it was at 40° It 
appeared also that by exposing them to a degree of artificial 
or natural cold almost down to the freezing point, at any 
other season, but that at which they usually became torpid, 
this state could not generally be produced, and that even 
by confining them during summer in grottos and cellars 
where the temperature was steadily as low as 50°, they did 
not shut themselves up as in autumn; a few only, at most, 
protecting themselves from the cold air by a calcareo-mem- 
branous barrier, without burying themselves at all inthe 
earth. It may be concluded then, that in all probability a 
concurrence of other circumstances besides the accession ot 
cold is necessary to the production of this effect; what these 
are cannot exactly perhaps be pointed out, but from the 
wasting away and final death of those animals which had 
been prevented from entering at all into the torpid state for 
one, two or three winters, it seems probable that this annual 
seclusion is constitutional and in some way, necessary to 
their health and economy. 

During the whole period of hybernation, the animal pow- 
ers of the snail are entirely suspended, with the exception of 
a slight muscular irritability, which may be detected upon 
touching the collar after the operculum has been removed. 
As no food is taken, digestion must necessarily cease. Upon 
dissection the stomach is found empty, and the intestinal ca- 
nal filled with a thick brown liquid, but destitute of feces. 
The circulation also appears to be suspended. The heart, 
immediately after hybernation begins, may be seen to beat 
distinctly, but with less force than in summer; as the cold 
advances this action ceases entirely ; a gentle heat restores 
it. but on the re-application of cold it again ceases. 

It has been supposed that snails, in their torpid state, 
breathe by means of an aperture existing in their shell, 
or that the air obtains admission through the pores of the 
operculum. But M. Gaspard preserved snails for three 
months under water at the temperature of 40° to 45°, and 
found them alive in the spring and ready to enter upon the 
functions of life with their usual vigour. The same was the 
case with those which were kept immersed through the whole 
Winter in mercury or in oil; those which were buried under 
fat or surrounded with it; and those also from whom the air 
contained within the operculum had been taken and col- 
lected under water; the air collected in this manner retained 
its properties sufficiently to support combustion, and of 
course could not have been respired. It follows then that 


’ 
bee YT 
: 






* 
' 
5 
b | 
' 
' 



























a ee 
—— 


2 ERC a RS gy eb Sunt 654 


bk em hind 
ges Sep 


Pa 


5 
ik 
o 
* 
i 
5 = 
ua 
Hh 


6 Aap ge 





nen 
ee 


Ne at Sg ee SOC 
» VE . 








574 Account of the Hybernation of the Snail. 


these animals are capable of passing at least six months 
in the year without respiration. 

In their animal heat and the degree of power which they 
possess, of resisting the influence of external heat or cold, 
snails do not differ essentially from other animals with ‘cold 
blood. ‘Their temperature is seldom above that of the me- 
dium in which they reside, and they are frozen, at a few de- 
grees below the freezing point, nearly as soon as any other 
albuminous or gelatinous substance. When protected, how- 
er, by their operculum, and slightly buried in the earth, 
they resist the utmost extremity of the winter. But this 
power of resistance, in the opinion of M. Gaspard, is owing 
entirely to the advantage they take of the laws regulating 
the transmission of caloric, in constructing their barriers 
against the cold, and not to their vital power of resistance. 
During their torpid state if exposed to a cold of 15° they 
freeze ; upon thawing are reanimated, but afterwards w aste 
away and die ; ; at 12° and at 10° death is complete and irre- 
coverable. But although this is the fact when they are 
made the subjects of experiment, yet many do really survive 
exposure to much lower degrees of cold in severe winters, 
and in their natural residences. 

Exposed to a temperature of 98° snails are disturbed and 
issue from their shells with demonstrations of considerable 
uneasiness. If the heat be increased they give signs of 
great suffering, draw in their tentacula and retreat into their 
shells, which they soon leave again, and so alternately. At 
120° they become incapable of all motion, their tentacula are 
hardened as if coagulated by the heat ; they appear entire- 
ly dead: If the temperature be then slow ly reduced, they 
exhibit some signs of reanimation, are gradually restored 
to life and do not appear to suffer essentially afterwards. 
After exposure to 124. and 126 degrees of heat, death is 
complete. 

The functions of secretion, nutrition, and absorption, ap- 
pear all of them to be suspended during the hybernation of 
the snail; so that during five, and in some climates, even nine 
months of the year, this animal lives without motion, heat. 
food, air or circulation ; in a word, without the exercise of 
either the animal, organic or generative functions. In what 
then does its life consist, if life it can be called? It resem- 
bles that of a germ before fecundation, of a seed before it 
sprouts, of an egg before incubation, &c. It is rather a 
capacity for life, than life itself; a capacity which is called 
into actual exercise by the mild temperature of spring. 
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The manner in which the animal extricates itself from its 
confinement has nothing peculiar. It simply with its mus- 
cular foot, breaks through the different successive barriers 
till it arrives at the external air which it respires, and imme- 
diately moves about in quest of food. ‘The warmth of the 
returning spring has undoubtedly much influence in rousing 
it from the state of torpidity, but still it is not the only 
circumstance which contributes to this end. Snails which 
are exposed to a temperature of 70° 80° or 100°, whether 
it be in November, January or April, will not revive, unless 
the heat be accompanied by moisture ; whilst if the same 
animals, in either of these months, be placed under water, 
or exposed to rain, at the temperature of 56°, they revive 
and come out of their shells. The influence of mofsture is 
so great, that if one animal be exposed ito a fallof rain, and 
another very near it, be protected by some covering, the first 
will revive immediately, but the second not for a long time. 
And in a room where a large number of snails were kept, it 
was sufficient, to open the windows during a shower, a fog, 
or a south wind, to bring out those of them which were ex- 
posed ; whilst those protected in any way from the influence 
of these circumstances, remained unaffected. 

Considering acertain degree of heat and moisture and the 
season itself as combined together in exciting these animals to 
revive from their hybernation, M. Gaspard made some experi- 
ments to ascertain by what means they could be prevented for 
the longest time from this revival. By putting them away in 
a cellar or in the most remote part of a cave, he succeeded in 
retarding it from 15 to 25 days; but when they were con- 
fined in bottles perfectly dry and well stopped, covered with 
fat, or immersed in oil or mercury, so as to exclude them 
entirely from the access of moisture, they emerged at the 
usual time, or even a little sooner. What was a little sur- 
prising, those which were placed in a dry heat of 82° con- 
tinued, some till June, some till July, one till the 10th of 
August and one till the 1st of October, before leaving their 
shell; so that at this temperature, if great dryness be pre- 
served, snails may be kept for some months or even a whole 
year in their torpid state. Not that they continue the whole 
of this time without performing any of the functions of life ; 
M. Gaspard is of opinion that during the warmer months, a 
low degree of action is going on in the system. 

During the dry parts of the summer months snails fre- 
quently enter into a partial state of torpidity to preserve 
themselves from the bad effects of the dryness of the air. 
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576 JIccount of the Hybernation of the Snail. 


They attach themselves to some neighbouring substances, a 
stone, tree, &c., by means of a circular silky band, sur- 
rounding the opening in its shell, which completely excludes 
the external air with the exception of a small opening just 
opposite the orifice of the trachea. In this state they remain 
till a fall of rain, when they immediately set themselves free ; 
the same effect is produced if they be only sprinkled with 
water ; and if the soil be not very dry, as in a meadow, or if 
there be heavy dews at night, they release themselves at 
night and keep confined only during the day. But during 
this temporary seclusion the functions of life are not sts- 
pended as in winter. It is proved that respiration, circula- 
tion and nutrition, all proceed nearly as in the natural 
State. 

The blood of the snail is worthy of some little notice. It 
is contained not only in the proper circulating vessels, but 
when the animal is moving, it is also poured out into the 
cavity containing the digestive and genital organs which ac- 
tually are bathed in this fluid. When the animal is at rest, 
this phenomenon is no longer to be-observed. The blood is 
abundant in snails, tolerably thick, but not viscous, of a 
nauseous odour, and a taste slightly saline. It is of a fine 
blue colour, which is not altered by diflerence of food, by 
asphyxia, or by hybernation. It is heavier than water. It 
is not coagulable hke the blood of vertebral animals, upon 
exposure, but it separates into two distinct liquids, one blue, 
which rises to the top, the other colourless or opaque which 
sinks to the bottom of the vessel. It is unaffected by the 
muriate of barytes or by alcohol at 96°; is simply disco- 
loured by potass, vinegar and the weaker acids; the acetate 
of lead, the nitrates of silver and mercury throw down thick 
and abundant precipitates; whilst boiling water and the 
nitric and sulphuric acids coagulate it like albumen.- 

It was the opinion of Swammerdam, that each of the two 
projecting horns of the snail had at its extremity a proper 
eye, composed of an aqueous crystalline and a virtreous hu- 
mour, with an optic nerve, &c., and in this opinion he has 
been followed by many distinguished naturalists. M. Gas- 
pard, on the contrary, is convinced that the snail is com- 
pletely blind, wholly insensible to sight, and moving equally 
well in the night, as in the day. He has found that it does 
not perceive obstacles placed in its way, nor take measures 
to avoid them until it has actually touched them with its 
horns; and that those which have been deprived of these 
organs find their way as readily and safely as those which 
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retain them. He concludes that these horns or tentacula 
are only the organs of a very delicate sense of touch, en- 
dowed with an exquisite sensibility to heat, dryness and 
moisture, to the slightest jar, or to the least agitation of the 
air; that they are of the same use to the snail. that a cane 
is to the blind man, in feeling his way. 

These animals appear also to be deaf as well as blind. 
They are found totally insensible to the most acute and hid- 
den sounds. giving no demonstration that they perceive them. 
But they are very sensible to concussions communicated 
through the medium of the ground, whether accompanied by 
sound or not; in the same w ay that deaf persons are some- 
times able to distinguish sounds by means of the vibrations 
communicated to the whole body. | 

It has been supposed that snails are possessed of the 
sense of smell; and that they are directed towards the 
food which is grateful to them, by means of this sense. 
M. Gaspard has been able to detect no proof of its exis- 
tence, thinks that it does not exist, and that the sense of 

2sting and feeling are the only ones which they possess. 

M. Ga aspard has repeated the experiments o of Spallanzani 
instituted to determine the power of regeneration possessed 

by these animals. In some instances both the head and ten- 
tacula were removed: much blood was lost and the ani- 
inals retreated immediately into their shell where they 
remained shut up fora month. At the end of this period, 
they came out again, presenting a well cicatrized wound, 
moving about as usual, and with as much accuracy and ap- 
pearing as sensible to the least touch and to a simple con- 
cussion of the earth. as before. At the end of about two 
months and a half, one or two fleshy tubercles, transparent 
and truly regenerated, appeared upon the cicatrix, and gra- 
dually a ipproached to the form and functions of the tentacu- 
la. but without the black spot in the extremity usually sup- 
posed to be the eye. Finally, however, all ‘these animals 
died in about six months, having gradually pined and wasted 
away, and without any attempt at going ‘through the prepa- 
rations necessary to their hybernation. 

A snail which had suffered the loss of merely its two ten- 
tacula. exhibited at the end of two months a tender fleshy 
tubercle at each of the wounds. which however, had increas- 
ed in size but : ue when the animal went into winter quar- 
tiers. During its hybernation, no progress was made, but 

luring the next season the new organs had acquired nearly 
the length of the old, but were slender, fusiform, transparent 
73 
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and without the black point at the extremity. The acciden- 
tal destruction of this animal prevented the observation of 
the further development of its regenerated organs. 


Art. LXX.—Account of some experiments, made for the pur- 
pose of determining the effect of great compression, in a fluid 
medium, on different substances. By D. TREADWELL. 


THESE experiments were made by placing the subjects of 
them in the cylinder of -an Hydrostatic Press. The 
amount of the force applied, was ares accurately deter- 
mined. ‘They were as follows. 1. A piece of dry birch, 
weighing 47 grs. was nikpanell to te pressure of water, on 
all sides, equal to 2,000 pounds on each inch of its super- 
fices. It was found after one minute to have gained 40 grs. 
in weight and its specific gravity to exceed considerably 
that of water. This pressure is ws equal to that of the 
ocean at the depth of 4,500 feet. 2. A piece of the heart 
of maple, perfectly green, containing about 25 cubic inches 
and weighing 13 oz. having been previously soaked for 30 
hours, was subjected to the pressure of 600 pounds per inch 
for 2 minutes. It gained in weight 14 0z. This weight of 
water must have a volume equal to }th of the volume of the 
wood.- Jn the next experiment sev eral different substances 
were placed into the cylinder together. These were a 
mackerel, weighing 4416 grs.; a piece of the tooth of hip- 
popotamus weighing 460 grs.; a lemon weighing 1320 grs. ; 
an egg, weighing 798 grs. ; and 3 pieces of cork w eighing 
147 ers. The pressure applied was about 4,000 pounds per 
inch, equal to the pressure of a column of water 9,000 feet 
high, and it was continued about 5 minutes, when the 
different substances were taken out and weighed. The 
mackerel was found to have lost 40 grains ; the piece of 
sea horse tooth had gained 3 grs.,the lemon 16 grs. and 
the corks 40 grs. The egg was broken, somewhat contrary 
to expectation, as | thought it not unlikely that the water 
would have forced its way through the shell fast enough to 


have equalized the pressure. It is somewhat difficult to 
















of Water on several Substances. 579 
account satisfactorily, for the diminution of the weight of 
the mackerel. It was not very ergot compa ared with 
the whole weight, way might have been owing to some acci- 
ental circumstanc : 

I attempted to ascertain with another apparatus whether 
solid sailatal | matter is more compressible than water. 
me small pieces of muscular flesh and of fish were 

: . ins to globules of tallow, so that 

pecific gravity exactly equal to that 
They were then subjected to a pressure in a 
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glass tube, filled with water, by means of a piston. The 
pressure was equ r to about 200 _—— per inch; but they 
were condensed so equally with the surrounding water that 
they did not sensibly rise or fall in the tube. 

There is a subject intimately connected with the pre- 


. which does not appear to have excited 
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the notice of the curious. to the extent which its extraordi- 
nary character merits. This is. the great pressure which 
fishes and the cetaceous animals sustain in their ordinary 
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“ending to the bottom. enormously increased*. This. taken 
in connexion with the effec t produced on man. and probably 


and animals, by the slight variation of the pressure 
which he usually sustains. as on ascending mountains or de- 
scending in a diving bell. renders still more striking the 
power which enables fishes to support the weight of the 
ocean’. 
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Art. LXXI.—Sketches of the Progress of Inventions, connected 
with Navigable Canals. Compiled from various sources. 


(T.] 


(Continued from p. 491.) 


Since the publication of our last number, J. L. Sullivan 
Esq. has favoured us with a description of a new mode of 
building locks, invented by himself. The following is Mr 
Sullivan’s communication. 


Explanation of the Principles of the Composite Lock. 


The object of the Composite Lock, is to use wood, as 
the cheapest material, and yet so that it shall be durable. 
This is effected by excluding from the substance of the 
structure, the causes of decay, air and water. The means of 
doing it, are found in the following mechanical and chemical 
principles, using as materials thin boards, sheathing-paper, 
pitch and lime. 

The manner of building affords the greatest strength, be- 
cause the fibres of the wood cross each other in alternate 
layers, transverse and lengthwise ; trenailed very firmly, as 
they are successively put together; and with intermediate 
tarred paper: each succeeding surface being payed with 
pitch, after the seams are caulked. This separation of every 
piece of wood, from every other, prevents fermentation and 
rot between them; and if the work is well done, the struc- 
ture must be impervious to water and air. ‘Then as carbo- 
naceous substances are of an imperishable nature, this 
wooden fabric, by being penetrated and filled with tar, must 
by its efficacy remain sound, as long as this substance 
retains that property. 

The use of a small proportion of lime, among the pitch, is 
to form a cement, and neutralize any acid that may be in 
the wood. 

This method has some analogy to the well known use of 
the pyro-ligneous acid, in preserving provisions, now begin- 
ning to be applied to the timber in ships. Its efficacy is at- 
tributable to the anticeptic properties of the components of 
smoke (vinegar and carbon.) Smoke differs from tar prin- 
cipally in being volatile, instead of being concentrated. But 
pitch, which is a more concentrated tar, is better for this 
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purpose ; because, besides penetrating the pores of the wood, ’ 
it forms a defence of its surface. One of the late improve- 
ments in the British navy (by Mr Seppings) among others, 
is to inject a ship’s frame, or to fill the pores of the wood 
with tar. 

The manner of building a composite lock chamber is sim- 
ply this : the pit being dug, rough walls will of course be ad 
necessary to sustain the ground: these will also sustain the 
lock laterally, and its upper end. 

After bolting a cap-piece on the walls, having an under 
groove,overhanging the space a few inches, and after flooring 
the space between the walls with a mass of small stones for 
the bottom of the chamber to rest on, the work is begun by 
lining the space, first with thin oak boards (as bending more 
easily) which reach from the under groove of the cap on one 
side, down the wall, across the bottom, and up the opposite 
wall to the groove on the other side, nailed to each cap. 
The seams being chinced with oakum and the whole sur- 
face payed, it is then covered with tarred paper. It is now 
ready to receive the first lengthwise layer of pine, to be tre- 
nailed or nailed through the paper to the first layer. This 
second course is next to be caulked and payed and papered, 
to receive the second transverse layer of oak, which is co- 
vered and completed in like manner; and the fourth course, 
or second lengthwise (if the last) is finished by caulking and "5 
graving. The trenails of the successive lamina all reach to , 
the first layer. They are made by machinery and com- 3 
pressed that they may expand and cohere more firmly after “ 
being driven. } 

But if the lock is of uncommon depth, which this method : 
of building permits, one or two courses more may be expe- ; 
dient. Two locks of this kind may be made to lift as many 
feet perpendicularly, as three locks on the old and usual * 
plan: thus saving one third of the locks of a canal. 4 

; 


4 


The outside surface only is exposed to the air; but as it 
is in contact with stone which keeps it cool, it will remain 
sound. The inside surface will be protected sufficiently by 
a renewal of its coat of pitch from time to time. The bot- 
tom being always under water will remain sound. The 


? * 
-~ 


gate-posts may be either of wood, stone, or cast iron. In- | 
stead of culverts, horizontal pivot gates are used (as on ie | 
Middlesex canal;) placed above the upper pair of lock Ms | 
gates, which let the filling water descend into tbe lock " 
chamber, through the upper floor; the lower floor being 7 


protected from wearing by means of timbers, plank or stone. 
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The saving in the first cost of this kind of lock, Compared 
with cemented walls, is such, that were the difference put at 
interest for the period of its duration, it would amount to 
many times more than the expense of replacing the cham- 
ber eventually. Itis therefore trueeconomy. ‘This manner 
of building is also well adapted to our country and climate ; 
as the material abounds, and the frost sometimes heaves the 
walls of locks and destroys the cohesion of their cement : 
In England and France the winters are too mild for this 
effect. 

Thus great durability is given to a wooden structure, 
and lockage in river works made more practicable, and 


less costly. In this way may be also constructed the aque- 
ducts of a canal. J. L. SULLIVAN. 


Mr Sullivan has also furnished a description of a machine, 
invented by Mr Dearborn, of this city, as a substitute for the 
lock. This machine, although it bears a strong resemblance 
to some of the inventions described in our last, under the 
name of balance locks, is yet, we should think, more practi- 
cable than any of them. A single vessel, which Mr Dear- 
born calls a transit, is suspended by chains, running over 
pullies, and counterbalanced by weights. In this the canal 
boat is moved vertically, from one level to the other, and 
such provisions are made, that no change of the levels from 
floods or drought can derange the operations. 

Having noticed the principal inventions for uniting dif- 
ferent levels or sections of canals, we shall proceed with an 
account of some of the striking improvements in the archi- 
tecture of these works. Amongst these, none are more im- 
posing than the tunnels and aqueducts. The first tunnel 
constructed for the purpose of navigation, was on the Lan- 
guedoc canal. ‘This was considered the wonder of its time. 
lt was cut through the ridge of Malpas, near the town of 
Beziers ; its length is 720 feet, and for the most part of the 
way it is lined with stone. The expense of this work has 
been stated at 13,000,000 livres. An enormous sum, con- 
sidering the value of money, and the resources of France at 
that period, (1670). 

The tunnels connected with Bridgewater’s canal were the 
first works of the kind undertaken in England, and they con- 
tinue unrivalled in extent and importance. These tunnels 
are said to be, in all, more than 18 miles in length; many 
of them hewn out of the solid rock, and sufficiently large for 
the passage of boats 4} feet wide. From a branch which 
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passes under Manchester, coals are taken up, for the supply 
of that town, by simple machinery, constructed by Brind- 
ley.* 





* James Brindley, the engineer under whose direction Bridge- 
water canal was constructed, and whose name is so intimately 
connected with canal improvements, possessed so rare a genius, 
and was of so singular a character, that we cannot forbear giving 
some account of him. He was born in Derbyshire, in 1716, and 
his father, having wasted his small property in field sports, 
young Brindley was obliged to labour, almost from his infancy. 
\t the age of sev enteen, he bound himself apprentice to Mr 
Bennett, a millwright, near Macclesfield. Here, the superiority 
of his genius unfolded itself, and long before the expiration of 
his apprenticeship, the millers placed more} confidence in his 
opinions than in those of his master, and such was his devotion 
to his business, that for the purpose of obtaining correct infor- 
mation about some parts of a paper-mill, he took pains to visit 
a mill, at the distance of fifty miles, between S Saturday evening 
and Monday morning; this being the only time he could spare 
from his work. After the expiration of his apprenticeship, he 
was employed on various works, and his reputation was con- 
stantly increasing in his little circle, until he attained the age of 
forty. It was at this period of his life, that the Duke of Bridge- 
water required his assistance for his projected canal. Here his 
genius found its proper field, in planning and executing that 
great work. He however accomplished all the parts of his 
undertaking in a manner, not only satisfactory to the Duke ot 
Bridgewater, but with such dis splay of talent, that succeeding 
engineers have constantly referred to his works as models for 
imitation. The strength of his genius is made the more appa- 
rent when it is considered, that his profession, more than most 
others, requires mathematical learning, and that he was so 
wholly illiterate, that it is yet in some degree disputed, whether 
he could even read or write. When any great effort of his 
mind was required, it was his custom to retire to bed, where 
he remained until his task of invention was accomplished, which 

sometimes lasted two or three days; when he would get up 
and put his design at once into execution. He kept his attention 
so unrelaxingly fixed to the subject of his profession, that having 
been prevailed upon once, when in London, to go to a play, he 
declared afterwards, that he would never repeat the experi- 
ment, as the spectacle produced such a distraction of his 
thoughts, as to unfit his mind for its proper actions. An answer 
of his, to a committee of the House of Commons, shows strong- 


ly his singleness of purpose. Having, at an examination of 
some points relating to canals, spoken lightly of the use of 
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Tunnelling can only be accomplished by tedious digging 
and blasting ; it necessarily goes on slowly, as no more room 
can be obtained for the labourers, than they burrow for 
themselves. 

Aqueducts for continuing canals over vallies and rivers, 
are constructed on principles similar to those which guide 
the construction of bridges. They differ little from the 
common bridge, except in having, in the place of a road, a 
water-tight channel, through which the canal water and 
boats pass. Aqueducts, equally with bridges, may be made 
an ornament to the country, by a proper architectural ar- 
rangement. It is not our purpose, however, to consider them 
in the light of ornamental structures, but simply as works 
for continuing the levels of canals. In this view, the mate- 
rial of which they are constructed is of great importance. 
In Europe, until within a few years, stone was the only sub- 
stance considered proper for these works; and the ancient 
aqueducts, for supplying cities with water, attest forcibly to 
the durability of this material. Wood, which has been so 
freely used in all works in this country, has up to the 
present time been the principal article in our aqueducts. 
But its certain and speedy decay has shown how utterly 
unfit it is for this purpose. The aqueducts on the Middle- 
sex canal, although built but about twenty years since, have 
not only required large repairs, but we believe, one of the 
most expensive of them has required to be rebuilt. 

We are happy to see that a sounder judgment or richer 
means, has directed the execution of these works on the 
great western canal, and we may instance the aqueduct 
which conveys that canal over the Genesee river, as worthy 
of imitation in ‘other rising works. This aqueduct, as ap- 
pears from an account by Mr Bates, engineer for the section 
of the canal in which it is situated; is about 800 feet long, 
crossing the river with 11 arches, most of which are of 50 
feet chord. ‘The piers are of no very magnificent height, 
but are substantially built. The whole fabric is of hewn 
stone and sufficiently massive to give it durability. It was 
built with the rapidity which characterizes our countrymen 
in all their undertakings: it having been completed in little 
more than one year from its commencement. 





rivers for navigation, he was asked, what he thought rivers 
were made for? after a moment’s hesitation he replied; ‘to 
feed canals with.” Mr Brindley died at the age of fifty-six years 
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A very important improvement was made, in England, a 
few years since, in constructing aqueducts. We shall give 
the history of this invention from the excellent article, 
Navigation Inland, in the Edinburgh Encyclopedia. 

* But about the year 1795, Thomas Telford having been 
entrusted with the management of the Shrewsbury and 
Ellesmere Canals, had his attention drawn to the construc- 
tion of some large aqueducts, and having observed, in several 

nstances, the masonry of aqueducts where puddle was em- 
has ed, to be cracked, and very subject to leakage, and 
some parts not unfrequently obliged to he taken down and 
rebuilt, or tied across by strong iron bars; these circum- 
stances led him to consider of introducing cast-iron work. 
This he did, in the first instance, upon the Ellesmere Canal 
at Chirk, where the aqueduct was 600 feet long, and 65 feet 
high above the river; here he rejected puddle, built the 
spandrels over the arches with longitudinal walls only ; 

these goncak cas t-iron flaunched plates were laid, as a 
bottom to the canal, and also on purpose to bind the walls 
h }orizon tally ; = were well jointed. screwed, and caulked; 
the sid les of the water channel were built with stone facings, 
nd brick hearting laid in water lime mortar. By this 
ode pm quantity of masonry was much reduced, yet the 
whole remains water-tight and substantial. after being worked 


across 


™ 


~- 


VU ve ATs. 
- About the same time. and on the same canal. it was found 
necessary to cross the river Dee, at the bottom of the cele- 


brated valley of Llangollen, at Pont cysylte, at the height of 
126 feet 8 inches. above the surface of the river. and for 
1000 feet in length. it was cheaper to aqueduct than em- 
bank. Here Mr Telford introduced a still more decided 
deviation from the usual form, by building upright piers 
only, and, instead of masonry arches, putting c: ist-iron ribs 
between them. constructing the canal part by cast-iron 
flaunched wes oe the sides as well as the bottom, and in 


order to preserve as muc h as possible of water-way. project- 
ing the towing oak over the water in the canal. The canal 
part is 12 fect in width, which admits boats of 7 feet beam, 


] 
and a towing-path. This aqueduct has now been worked 
s, and has answered the purpose for which it 
| 
was designed: where the embankment commences, the 


jon C 
height is 75 feet, but gravelly material being yery con- 
a4 


venient, rendered embanking cheaper than carrying the 
masonry and iron-works an y farther. 
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“In the three magnificent aqueducts recently constructed 
upon the Edinburgh and Glasgow Union Canal, the modes 
of the two last mentioned aqueducts are combined, that is to 
say, the masonry of the arches and spandrels are preserved, 
as in Chirk, and cast-iron plates for the bottom and sides, as 
in Pontcysylte. are introduced within the masonry ; how far it 
was judiciovs to incur the expense of providing two modes of 
security in the same structure, appears rather questionable. 
In Pontcysylte the upper parts of the piers only are hollow, 
with one cross wall in each; in the Union Canal, the piers 
are brought up hollow with cross-walls from the foundation ; 
this mode, with an equal quantity of masonry, embraces a 
greater extent of base, and having more external and inter- 
nal surface, ensures better materials and workmanship.” 

An inquiry, preliminary to every other, regarding the 
practicability of forming a navigable canal through any 
tract of country, is, whether a sufficient quantity of water 
can be obtained to supply the elevated sections. 

The supply must be not only enough for the locks, but 
for the waste by evaporation, leaks,.and percolation through 
the bottom and walls. These last are however, so inconstant, 
varying from the workmanship of the canal, the nature 
of the soil, the climate, and other causes, that no accurate 
estimate can be made of their amount, which could serve as 
a rule of general application. The accession of water to 
the canal, from rains, although it may in quantity equal the 
evaporation and leakage, must not be relied upon as forming 
a compensation to them; as in some seasons, a canal might 
suffer severely from a long continued drought. In consider- 
ing this subject in connexion with the practicability of sup- 
plying canals with water by the steam engine, we may 
take as an example, the water required to supply the Mid- 
dlesex Canal. The line of this canal which runs from Con- 
cord to Charlestown, a distance of 22 miles, is supplied b 
the water which flows through an aperture of 6 feet by 1 
foot. The head of water being 2} feet above the middle of 
the aperture, the mean velocity of the stream issuing from 
this aperture is, consequently, 9 feet per second, nearly. 
This gives to the canal 3240 cubic feet or 2,015,000 pounds 
of water per minute. A good steam engine will raise 
40,000,000 pounds one foot high, with every bushel of coals 
consumed ; consequently to raise the above supply of water 
20 feet high, by the steam engine, would require an expendi- 
ture of fuel, equal to 1 bushel of coals per minute.  Not- 
withstanding this, however, there may be situations where 
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the advantages of a canal will prevail against even this ex- 
pense, and in fact, in a few instances, in England, the sum- 
mit levels, are wholly or in part, supplied with water raised 
from neighbouring fountains by the steam engine. 

We have not room to go into the subject of the great 
change, so often attempted, in the mode of moving boats on 
canals; we allude to the attempts to apply the steam engine 
to this purpose. It will be recollected, that the first experi- 
ments, for propelling boats by the steam engine, were made 
on canals. These resulted in failure, and many different 
plans tested since have terminated in the same way. Indeed 
the difficulties of propelling canal boats by the steam en- 
gine must strike any one, who attends to all the circumstances 
connected with it, as great, if not insurmountable. 


| 


Art. LXXII.—Account of the Donation made by Count Rum- 
ford to the American Academy of Arts and Sciences, for the 
establishment of a biennial Premium. 


Ix the year 1796 Count Rumford, then residing in Lon- 
don, presented to the American Academy of Arts and 
Sciences, five thousand dollars, in 3 per cent stock, for the 
purpose of establishing a biennial premium to be awarded 
to the author of the most important discovery or most use- 
ful improvement on heat or light which should be made i 
any part of America. The following letter addressed t 
the President of the Academy, accompanied the dona ‘ies 
and contains an account of the views of the liberal donor, 


and of the terms upon which the premium was to be 
awarded. 


To the Hon. John Adams, President of the American Academy 
of Arts and Sciences. 

Sirn.—Desirous of contributing efficaciously to the ad- 
éancement of a branch of science, which has long employed 
my attention, and which appears to me to be of the highest 
importance to maiead and wishing at the same time to 
leave a lasting testimony of my respect for the American 
Academy of Arts and Sciences, | take the liberty to request 
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that the Academy would do me the honour to accept of five 
thousand dollars, three per cent stock, in the funds of the 
United States of North America, which stock I have actually 
purchased, and which I beg leave to transfer to the Fellows 
of the Academy, to the end that the interest of the same 
may be by them, and by their successors, received from 
time to time, for ever, and the amount of the same applied 
and given, once every second year, as a premium to the 
author of the most important discovery, or useful improve- 
ment, which shall be made and published by printing, or in 
any way made known to the public, in any part of the 
continent of America, or in any of the American islands, 
during the preceding two years, on heat,or on light, the 
preference always being given to such discoveries as shall, 
in the opinion of the Academy, tend most to promote the 
cod of mankind. 

With regard to the formalities to be observed by the 
Academy in their decisions upon the comparative merits of 
those discoveries, which, in the opinion of the Academy, 
may entitle their authors to be considered as competitors 
for this biennial premium, the Academy will be pleased to 
adopt such regulations, as they in their wisdom may judge 
to be proper and necessary. But in regard to the form in 
which this premium is conferred, I] take the liberty to 
request that it may always be given in two medals, struck 
in the same dye, the one of gold,and the other of silver, 
and of such dimensions, that both of them together may 
be just equal in intrinsic value, to the amount of the interest 
of the aloresaid five thousand dollars stock, during two 
years; that is to say, that they may together be of the 
value of three hundred dollars. 

The Academy will be pleased to order such device or in- 
scription to be engraved on the dye they shall cause to be 
prepared for striking these medals, as they may judge proper. 

If during any term of two years, reckoning from the last 
adjudication, or from the last period for the adjudication of 
this premium by the Academy, no new discovery or im- 
provement should be made, in any part of America, relative 
to either of the subjects in question, (heat, or light.) which 
in the opinion of the Academy, shall be of sufficient im- 
portance to deserve this premium; in that case, it is my de- 
sire that the premium may not be given, but that the value 
of it may be reserved, and being laid out in the purchase of 
additional stock in the American funds, may be employed to 
augment the capital of this premium; and that the interest 
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of the sums by which the capital may from time to time be so 
augmented, may regularly be given in money, with the two 
medals, and as an addition to the original premium, at each 
succeeding adjudication of it. And it is further my particu- 
lar request, that those additions to the value of the premium 
arising from its occasional non-adjudications may be suffered 
to increase without limitation. 

With the highest respect for the American Academy of 
Arts and Sciences, and the most. earnest wishes for their 
success in their labours for the good of mankind, 

I have the honour to be, with much esteem and regard, 

Sir, 
Your most obedient, 
humble servant, 
RUMFORD. 
London, July 12th, 1796. 


Upon the receipt of the donation, the thanks of the Socie- 
ty were presented to Count Rumford in the following terms: 

Voted, That the thanks of the Academy be presented to 
Count Rumford, for this his very generous donation, and 
that they experience the highest satisfaction in receiving this 
additional and very liberal aid for the encouragement and 
extension of those interesting branches of science, which he 
has specified as the objects of his gratuity, and which he has 
so successfully cultivated: That they entertain a high sense 


of the sentiments and views, so becoming a philosopher, which 


have prompted him to this distinguished act of liberality ; 
and in the execution of the grateful office, which they have 
undertaken, of awarding and distributing the premium which 
Count Rumford has thus appropriated, they will sacredly 
comply with the conditions of the donation ; indulging the 
hope, that he will meet his reward, in learning that many in 
his native country are thereby excited to emulate his labours, 
and to promote the accomplishment of his beneficent wishes 
for the advancement of science, and the augmentation of 
human happiness. 

At a meeting held in May 1801, the Society voted, that 
they would, at their meeting in May of the next year and 
afterwards, biennially at their May meeting, decide upon 
the discovery or improvement which appeared to deserve 
the Rumford premium. The subject we believe has fre- 
quently been brought before the society and they have been 
ready at the appointed time to confer the premium upon 
any individual whose claims were sufficient to authorize it. 
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No discovery, however, or improvement has yet been made 
which has been deemed worthy this honor, and the fund has 
of course been accumulating, according to the terms of the 
donation, ever since it has been in the hands of the Society. 

At the present time the fund amounts to $7361, 19, in 6 
per cent, and $7050 in 7 per cent stocks. The premium 
awarded would therefore be the interest of these sums for 
two years; three hundred dollars in the form of a silver and 
a gold medal and the residue in money. This we believe is 
one of the largest premiums offered by any society or insti- 
tution for discoveries in science or improvements in the arts, 
and is well worthy the attention of the scientific and ingeni- 
ous men of our country. 

The next meeting of the Society wi!l be held on Tuesday 
the 25th of May next, at their room in the Boston Atheneum. 
At this meeting the Society will be ready to decide upon 
any claims which may be offered for the premium in ques- 
tion; it being the regular biennial period at which, by their 
vote of 1801, this subject comes before them. 


General Entelligesce. 


Improvement in Clocksx—The public papers, sometime 
since, contained information of an improvement in time- 
keepers, invented by Mr Dyar of this city. We hope 
hereafter, to furnish our readers with a more particular ac- 
count of this invention than is contained in the following 
brief notice. 

The most important feature in this improvement, consists 
in the application of the spiral teeth to the wheel work of 
clocks, and in this the pinion is reduced to a single tooth. 
By this happy idea, Mr Dyar has greatly reduced the 
wheel work necessary to a clock, he the friction is di- 
minished in a stil] greater degree; as all who are acquainted 
with the spiral gearing are aware, that the point of contact, 
between two wheels with spiral teeth, always coincides with 
the line of centres. Mr Dyar has also contrived a very in- 
genious method of suspending the pendulum, in place of the 
spring, or knife edge suspension. This method is to hang 
the mass constituting the pendulum to a plane, the under 
surface of which rolls at every oscillation upon a fixed con- 
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vex body. He proposes to give such a curve to the convex 
surface, that the pendulum in vibrating shall be accelerated 
at every moment of its descent by a force proportional to 
the arch between it, and the lowest point; this condition 
being required to render the vibrations isochronal. Mr 
DY ar has not yet demonstrated the curve necessary to ob- 

ain this result ; but from the constant variation of the cen- 
tre of oscillation, in a pendulum suspended in the above 
method, the cycloid is not the curve required. He is aware 
that his suspens ion cannot be executed with such accuracy 
as to render the vibrations perfectly isochronal ; but he may 
undoul ntedly obtain a near approximation to a curve which 
would render them so. 


Elements of the Orbit of the Comet of 1823. 
(Communicated by Warren Colburn.) 
Perihelion distance, 0.2490054—(the sun’s mean distance 
from the earth being 1.) 
Logarithm of Perihelion dist. 9.3 96 2088 
Time of passing Perthelion, 1823, Dec. ad. 14h. 06’ 52” 


— 


t , > ~+ A 
mean time at Boston. 


Inclination of the orbit to the eclipt Ic. 75° O6' 49” 
Longitude of the ascending node. 302° 37’ 41” 
Place of the Perihelion. ( he orbit) 971° 39/ " 

4 - L/té ci helion. (on the orolt) ail 1] 


Motion retrograde. 
These elements were computed from observations made 
‘altham. The instrument used was a sextant. It is 
impossible under the most favourable circumstances, that 
observations with a sextant should be so accurate as those 
made in an o} servatory. In the present instance the comet 
was dim, and the body ill defined ; and, on account of bad 
weather. but few observations could be obtained. 

It is believed that the above elements are as accurate as 
the observations will admit. They a sree very well with 
the observations published in the last number of the Boston 
Journal. but not quite so well as the following, which were 
foun oy combining these latter observations with those 
made at Walthan 

P. shelion distan cre ed 187. 

Time of pas e Perihelion, 1823, Dec. 8d. 17h. 23’ 8” 
mean time at Bos! on. 


Inclina‘ion of the orbit to the ecliptic 77° 05 13” 
Lengitude of the ascending node. 303° 23’ 52” 
} pi : . +. 
~ .) i . _ - a = 
Place of Perihelion (on the orbit) 272° 55’ 9Q 


Motion retrograde. 
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The comet when it first appeared, which was in the latter 
part of December, was receding from the sun. _ Its distance 
from the sun at that time was about two thirds of the dis- 
tance of the sun from the earth, and its distance from the 
earth was a little more than three fourths of the distance of 
the sun. ‘The earth at that time was approaching the point 
of its orbit over which the comet was to pass, and when the 
comet passed the earth’s orbit, the heliocentric longitude of 
the earth and comet was nearly the same; so that the 
comet passed very nearly over the earth. This happened 
between the 20th and the 23d of January. At that time it 
was nearest to the earth, being distant about 42 millions 
of miles. Afterward it receded very fast and disappeared 
early in February. 

The elements of no comet yet observed agree with these. 
It must therefore be considered as a new comet. 

The following are the clements of this comet as deter- 
mined by Dr Brinkley, of Trinity College, Dublin. 

Perihelion distance . . . . 0.264 

Passage of the Perihelion, Dec. 8d. 13h. 7’ 44” M. T. at 
Dublin. : 


Inclination, : ; ; : ‘ 75° 47° 30° 
Longitude of the ascending node, . » 302° 51’ 40” 
Longitude of Perihelion, . , . 269° 30° 30° 


Motion retrograde. 

The agreement of these elements, with those obtained by 
Mr Colburn, is much more exact than could be expected, 
considering the different means of observation possessed by 
the two observers. Indeed, no perfectly accurate observations 
can be made with the instruments now in use in N. England. 

Effects of the Chloride of Lime as a Disinfector.—MM. Or- 
fila, Leseure, Gerdy, and Hennelie, having to examine the 
body of an individual who was supposed to have been 
poisoned, and who had been dead for nearly a month, found 
the smell so insupportable that they were induced to try 
the application of the chloride of lime, as recommended by 
M. Labarraque. A solution of this substance was frequent- 
ly sprinkled over the body, and produced quite a wonderful 
effect, for scarcely had they made a few aspersions when 
the unpleasant odour was instantly destroyed, and the opera- 
tion could be proceeded in with comparative comfort. 
[Jour. Roy. Instit.] 

Preservation of Green-house Plants.—I\t has been ascer- 
tained by Mrs Tredgold, that plants may be completely 
protected from the depredations of insects by washing them 
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with a solution of bitter aloes, and the use of this wash does 
not appear to affect the health of the plants in the slightest 
degree. And wherever the solution has been used, insects 
have not been observed to attack the plants again. As 
there is much difficulty in preserving a small collection by 
ihe usual methods, this notice of a simple remedy may be 
very useful. [Philos. Mag.] 

toman Cement.—According to an analysis lately made by 
M. Berthier, the component parts of Parker’s cement are 











Carbonate of lime Q ; ‘ ; 657 
magnesia. : . » 005 

—— iron ‘ ' ; ‘ O70 
—_———— manganese . ‘ ; - O19 
Clay silica. . ‘ ; ; : 180 
alumina. i , , : . O66 


—— Water . , : : , ‘ 013 


1.000 

M. Berthier is of opinion, that with one part of common 
clay and two parts and a half of chalk, a very good hydrau- 
lic lime may be made, which will set as speedily as Parker’s 
cement. He concludes from many experiments, that a lime- 
stone containing six per cent of clay affords a mortar, per- 
ceptibly hydraulic. Lime containing from 15 to 20 per 
cent is very hydraulic ; and when from 25 to 30 it sets almost 
instantly, and may therefore be held to be, to all intents and 
purposes, real Roman cement. [[bid.] 

Improved Process for preparing Hydraulic Cement.—A_ pa- 
tent has lately been granted in England, to James Frost, for 
an improved process of calcining and preparing calcareous 
and other substances for the purpose of forming cements. 
The process consists in calcining the substances in reverbe- 
ratory furnaces or kilns, and excluding the atmospheric air 
when they have been sufficiently calcined by stopping and 
luting all the apertures until the furnace and its contents are 
cooled, or the hot calcined material is drawn through an 
aperture in the floor of the furnace into an iron or other cylin- 
der with a corresponding aperture, but impervious to air or 
moisture on all other sides but that in contact with the floor 
of the furnace. In this cylinder the material is allowed to 
cool, while another portion is being calcined in the furnace. 

Such mixtures of calcareous and other earths and oxyds 
as can be sufficiently calcined at a bright red heat, are 
placed in tight iron cylinders furnished with safety valves 
for the escape of the elastic fluids. Other cylinders are at- 
75 
































ee dees 








ro 


- - 


aM 


2% 
2 ep eae 


Me RAE 
, ee bw’ eX 2% . - woh 


Formac 
Teeny 


SOB ee 


oe 


se le aad 5 


SRE 5 panes 


ts 


w 


ae 


- 
oe > 


ae . % 
—— » -- ~~ wen le 1 


2 OO TO eh toes x, tee ee 
, 


—— ee 
eae (Pr Le a va 

_ 

7% 

ra 
aes 


nee Oak Bie hI i, 


zs 


= — = oe 


~~ 


_ 


eee 


Tig Ohi” re 
ht ain jenws 
_ 


Fe Paar 


a et 


Jew 


—s 
es 
e* 

wate 


2 Ett eg 
— 7S : » 


C2 
he IMG 


yt 


eo 
“ot 
9 22 


De ww 
- 
¥ 


PEt 
ig 
sa ia - 


« oY if 





7 seo 


a 


‘ * . . . vs : . - a 





594 General Intelligence. 


tached to the ends of these to receive the calcined materials 
and defend them from the atmospheric air while cooling. 
The cylinders are furnished with doors capable of being 
rendered air tight. 

Chalk or carbonate of lime prepared by this method at 
a heat not exceeding that at which cast iron softens, becomes 
hydraulic lime, and formed into mortar, sets and hardens 
under water. [Rep. Arts.] 

Improved Method of Manufacturing White Lead.—A patent 
has been granted to Mr Si iddler for “6 improved process otf 
manufacturing carbonate of lead. A solution of sub-acetate 
of lead, (liquor plumbi subacetatis Lond. Phar.) is placed in 
a cask or other vessel, either closed or open, and carbonic 
acid is introduced in the state of gas or in solution. The 
ingredients are agitated to favour the combination of the 
carbonic acid w ith the oxyd of lead which is contained in 
the solution of the sub-acetate and a precipitate of carbonate 
of lead is formed. The operation is continued as long as 
any absorption of carbonic acid takes place. The precipi- 
tate is separated, washed. and dried in the usual manner. 
[ Jbid. | 

Discovery relating to Sheathing Copper.—At a meeting of 
the Royal ‘Society , January 22, 1824, a paper was read “ on 
a mode of preventing the corrosion of copper-sheathing, by 
sea-water, in ships of w - and other ships.” By Sir Hum- 

phry Davy, Bart. P. R. 8. 

The attention of the catia having been drawn to this 
subject by the Commissioners of the Navy Board, he insti- 
tuted a series of experiments upon it, and has discovered a 
simple and effectual mode of remedying the evil. Copper, 
when immersed in sea-water. however pure and malleable it 
may be, becomes cov ered with a coat of a green submuriate, 
9 sort of rust. which when washed off, is succeeded by a 
similar one, and the process continues until the metal is 
completely destroyed. 

It was evident that no alteration which could be effected 
in the copper would prevent its corrosion; the effect on 
different kinds of copper might be somewhat different, but 
the principal diversities must be owing to the variations in 
weir’ saltness and temperature of the sea-water. 

Sir Humphry was led to the discovery by the same prin- 
ciple which led him to that of the decomposition of the 
alkalies; namely, that chemical affinities might be balanced 
or destroyed, by changing the electrical states of the sub- 
stances ; it thence appeared that the corrosion of the cop- 








General Intelligence. 595 


per might be prevented by its being brought, by contact 
with another metal, into a negatively electric state; and he 
had accordingly found that by the contact of tin, forming 
part of an electrical circuit, of ;4;th part of the surface of 
the copper, the desired effect was completely obtained. 
Other metals, positive in respect to copper, may be employed, 
as lead and zinc, but tin is preferable, on account of its ca- 
pability of being brought into complete contact with the 
copper, by means of solder, and also because its submuriate 
is easily detached from the metal. 

The experiments were made with ribbands of tin, and it 
was found that such a ribband, equal in substance to only 
zisth part of the copper, effectually prevented the corrosion 
of the latter. ‘They were so entirely satisfactory, that not 
the smallest doubt can be entertained of the perfect success 
of the method in practice ; and the Lords Commissioners of 
the Admiralty have made arrangements for enabling the 
President to repeat them on the largest scale, on ships of 
war. 

It is probable, Sir Humphry observes, that this method, 
besides preventing oxidation, will also prevent the adherence 
of vegetables and marine animals to the sheathing. [4dnn. 
Philos. March. | 

M. De Laplace’s Great Work.—The fifth and last volume 
of the Wéchanique Céleste has made its appearance, in which 
the question of the form of the earth is discussed in various 
new points of view: namely, Ist. The dynamic effect of 
the presence and distribution of the waters on the surface 
of the globe. 2dly. The compression to which the interior 
beds are subjected. 3dly. The change of size, which may 
result from the progressive cooling of the earth. The 
author has arrived at the following results : That the great 
mass of the earth is by no means homogeneous ; that the 
beds situated at the greatest depth are the most dense ; that 
those beds are disposed regularly round the centre of gravi- 
ty of the globe, and that their form differs little from that of 
a curved surface generated by the revolution of an ellipsis ; 
that the density of water is nearly five times less than the 
mean density of the earth; that the presence and distribu- 
tion of the waters on the surface of the earth do not occa- 
sion any considerable alterations in the law of the diminu- 
tion of the degrees, and in that of weight; that the theory 
of any considerable displacing of the poles at the surface of 
the earth is inadmissible ; and that every geological —_— 
founded on such an hypothesis will not at all accord with 
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the existing knowledge of the causes which determine the 
form of the earth; that the temperature of the globe has 
not sensibly diminished since the days of Hipparchus (above 
2000 years ago,) and that the actual loss of heat in that 
period has not produced a variation in the length of the day, 
of the two hundredth part of a centesimal second. [ Philos. 
Mag.) 

Remarks of Sir H. Davy on the Condensation of the Gases.— 
“ One of the principal objects I had in view, in —_— ex- 
periments to be made on the condensation of different 
gaseous bodies, by generating them under pressure, was the 
hope of obtaining vapours, which from the facility with 
which their elastic forces might be diminished or increased 
by small decrements or increments of temperature, would 
be applicable to the same purposes as steam. As soon as | 
had obtained muriatic acid in the liquid state, 1 had no 
doubt that all the other gases which have weaker affinities 
or greater densities, and which are absorbable to any extent 
by water, might be rendered fluid by similar means ; and 
that the conjecture was well founded, has been proved by 
the experiments made with so much industry and ingenuity 
by Mr Faraday. 

“The elasticity of vapours in contact with the liquids from 
which they are produced, under high pressures, by high 
temperatures, such as those of alcohol and water, is known 
to increase in a much higher ratio than the arithmetical one 
of temperature. 

“In applying the condensed gases as mechanical agents, 
the small difference of temperature required to produce an 
elastic force equal to the pressure of many atmospheres, will 
render the risk of explosion extremely small ; and if future 
experiments should realize the views here developed, the 
mere difference of temperature between sunshine and shade, 
and air and water, will be sufficient to produce results, 
which have hitherto been obtained only by a great expendi- 
ture of fuel. 

“There can be little doubt that these general facts of the 
condensation of the gases will have many practical applica- 
tions. They offer easy methods of impregnating liquids 
with carbonic acid and other gases, without the necessity of 
common mechanical pressure. They afford means of pro- 
ducing great diminutions of temperature, by the rapidity 
with which large quantities of liquids may be rendered aeri- 
form ; and as compression occasions similar effects to cold, 
in preventing the formation of elastic substance, there is 
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great reason to believe that it may be successfully employed 
tor the preservation of animal and vegetable substances for 
the purposes of food.” 

Purple Tint of Plate Glass affected by Light.—It is well 
known that some pieces of plate glass acquire by degrees a 
purple tinge, and ultimately become of a pretty deep colour. 
This has been observed in the glass used for windows. 
Wishing to ascertain whether the sun’s rays had any in- 
fluence in producing this change, Mr Faraday selected three 
pieces of glass, which he judged capable of exhibiting this 
change; one of them was of a slight violet tint, the other 
two, purple or pinkish, but the tint scarcely perceptible, ex- 
cept by looking at the edges. ‘They were then each broken 
into two pieces; three of them were wrapped up in paper 
and laid aside in a dark place, whilst the corresponding 
ones were exposed to air and sunshine. In about nine 
months they were examined. Those which had been se- 
cluded from light, had undergone no change; but the others 
had increased in colour considerably ; the two paler ones 
the most. ‘Thus it appears, that the sun’s rays can exert 
chemical powers, even on such a compact body and perma- 
nent compound as glass. 

New Voyage projected by Captain Parry.—It will be recol- 
lected that Captain Parry in his first voyage, discovered, 
after entering Lancaster Sound, an opening which he called 
Prince Regent’s inlet; leaving that, which seemed to turn to 
the south-west, on his left hand, he proceeded in a north- 
westerly direction. This inlet promised well at the time, 
but the body of Lancaster Sound, not having been then ex- 
plored, it was passed by. ‘The admiralty, at the suggestion 
of Captain Parry, have resolved that this inlet shall also be 
examined, in order that no opening which promises success 
may be neglected; he is therefore to proceed thither in 
the ensuing summer, in the Hecla, and from the situation 
where Hearne discovered the sea, and the apparent direc- 
tion of Prince Regent’s inlet, he hopes to succeed in reach- 
ing Captain Franklin’s Cape Turnagain through it. If the 
wished for discovery should not be made in this direction, at 
least so enterprising an officer, cannot be employed there 
without adding to our knowledge of regions, which, before 
modern improvements had taught us to master the elements, 
were inaccessible to the inhabitants of temperate climates. 
rom his perseverance, however, we may look forward with 
some confidence to this third voyage accomplishing its ob- 
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ject, or making great approaches to its attainment. [7 lloch’s 
Magazine. | 

American Medical Science.—A late medical reviewer re- 
marks, our transatlantic brethren have taken mortal offence 
at,an expression which once fell from the Edinburgh re- 
viewers, “ Who ever goes to an American play, or who ever 
reads an American novel ?” “ What does the world yet owe 
to American physicians and surgeons?” ‘The expression was 
a harsh one, savouring too much of nationality and might 
certainly have been spared ; but having been used, it cannot 
be denied to have some real foundation. We cannot, at this 
moment, call to mind any one leading principle in pathology 
or physiology, any one acknowledged improvement in surge- 
ry, or any one remedy of general efficacy, proposed by z an 
American practitioner. 

Petalite—Dr Bigsby has discovered Petalite on the north 
shore of lake Ontari>, on the beach in front of York, the 
capital of Upper Canada. It is a rolled mass weighing about 
aton. ‘The mineral has been examined by Dr Troost ; it 
occurs in crystaline masses, of a greyish white colour, with 
a tinge of green, and resembles some varieties of Tremolite. 
for which indeed it was first taken. [See Jour. dead. Nat. 
Sciences, No. &, vol. 3.] 

New Mineral.—M. Levy, Esq. M. A. in the university of 
Paris, proposes to give the name Bucklandite (in honour of 
the distinguished Professor of Oxford) to a mineral found in 
the mine Neskiel, near Arendal, in Norway. It occurs 
crystalized; colour, brown, nearly black; opaque. The 
crystals easily scratch glass. Mr Levy could not find any 
cleavage parallel to the natural planes of the crystals, nor 
in any other direction. The substance has some resem- 
blance to Pyroxene, but differs from it in crystallographical 
characters. It has also an analogy to amphibole, but am- 
phibole cleaves very easily parallel to the lateral planes of 
the primitive. 

The primitive form of the crystals appears to be an 
oblique rhombic prism, in which the two lateral planes are 
inclined to each other at an angle of 70° 40’; the base upon 
either of the lateral planes at an angle of 103° 56’ and in 
which the ratio of one side of the base to the lateral edge 
is nearly 100 to 97. 

The crystals of Bucklandite are accompanied by large 
green opaque crystals of scapolite, lamellary black horn- 
blende, and flesh coloured laminary carbonate of lime. 
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Forsterite—Mr Levy has given this name to a very 
scarce and new mineral from Vesuvius, in honour of the late 
Mr Forster, the founder of one of the finest private collec- 
tions, now the property of Mr Heuland. ‘This substance 
occurs in small brilliant colourless and translucent cry stals, 
accompanied by pleonast and olive-green pyroxene. It is 
sufficiently hard to scrateh rock crystal. 


NEW LOCALITIES OF AMERICAN MINERALS. 

Zircon and Green Felspar of Beverly, (Mass.)—In a tormer 
number of this Journal, page 390, we have noticed the dis- 
covery of green felspar at Beverly i in this state. The speci- 
mens first found were met with in a stone wall ; it was as- 
certained that the materials for the construction of the wall 
were taken from the common, or parade ground of Beverly, 
many years ago. Application was made to the proper 
authorities for permission to open the ground and make a 
thorough examination. The result of this undertaking has 
been highly satisfactory. The green felspar has been found 
in narrow veins traversing sienite, accompanied with crystals 
of zircon, and some other substances the nature of which 
has not as yet been satisfactorily determined. 

The crystals of zircon have an amber brown colour, a 
resinous and oily lustre, with a fracture somewhat con- 
choidal and foliated. The cleav ages in some of the crystals 
are tolerably distinct and indicate the octohedral primitive 
form. A few perfect octohedral crystals have been found. 

The largest crystal in my possession, weighs 30 grains 
rsths, and its specific gravity is 4.06; it is a four “sided 
prism terminated by a four “sided pyramid ; the terminal 
planes being set upon the lateral edges of the prism. 

With the reflective goniometer I find the angle of inclina- 
tion 134°12’. ‘The angles scratch rock crystal. 

The hornblend and felspar which accompany these in- 
teresting substances very much resemble those of the zircon 
sienite of Von Buch, with a a specimen of which in my col- 
lection I have carefully compared it. The structure of this 
rock and its geological connexions are highly interesting. 
The following is Von Buch’s description of the Norway 
zircon sienite. It is strongly distinguished from every por- 
phyry by the magnificent, coarse cranul: ar, and sometimes 
ine sranular felspar, partly of a pearl grey and partly of a 
rea: cleus. which always strongly characterises the blocks by 
its high degree of lustre. It is equally distinct from granite, 


sienite or other similar granular stones by the preponder- 
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ance of the felspar. All the other ingredients seem to be sunk 
in this as a basis, and they often appear only occasionally ; 
but hornblend is never wanting, and this hornblend is 
generally pretty characteristic and distinct; long black 
crystals, which possess a double foliated fracture by way of 
discrimination from mica—folia of mica also make their 
appearance but very rarely; and quartz shows itself in 
small grains, so as not to be altogether missed. It appears, 
in general, accidentally in the composition, and we search 
through whole hills without finding it again. Wherever the 
grains of the felspar meet, there remains almost always a 
small angular cavity into which crystals project. Among 
these, are the crystals of zircon, which give name to the 
rock. Epidote is associated with them in fine needles. 

In the rock at Beverly, there is a great tendency of the 
component parts to assume regular crystalline forms, and a 
few perfect crystals of green felspar have been obtained. 

Phosphate of Lime.—i have lately found a few pretty dis- 
tinct crystals of phosphate of lime near the village of Stow, 
in this state. The crystals are ‘disseminated in rolled 
masses of a coarse grained granite. ‘They are portions of 
hexedral prisms, of a greenish white colour. ‘The fracture 
in the direction parallel to the base of the prism is distinctly 
foliated, and the powder phosphoresces on burning coals. 

The same granite contains well defined crystals of bery], 
and here and there a small crystal of tourmaline. 

Andalusite-—This mineral I found in a rolled mass of 
white quartz, in small imperfect four sided prisms, near 
Lancaster. The colour is a reddish brown. 

Spodumen.—A notice of this mineral has lately been pub- 
lished in the Journal of the Academy of Nat. Sci. of Phila- 
delphia. I have visited the locality at Sterling, and find 
it very abundant. ‘The principal rock in which it occurs is 
a compound of quartz, mica and spodumen, weighing pro- 
bably about thirty tons. It may be called spodumen rock. 

Cleavelandite occurs in small quantity at Sterling. 

1. WW. 
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